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* linjJ Li-lLul 4i)l jG. { ^Jc- r* -'‘~A J I --«ll j JialljtJl i_J J 44) jLa^Ji 

# JlU J 4i^u 3J Ail j^gjc. J 

_ Ax_l Lot 

Excel, SIMAN, J 4 vU ill (.Jj^l ^JjJ OAjjolaII ^Jk bAa 

Arena and General Purpose Simulation System (GPSS 

.o-jjjjllidl <kJ- WORLD) 

L_ltj£ll IAa " — (Jjl c-j^. — Jlx^J/1 J J" (jj J 3 " <J-l£ A-aAa J G) JA La£j 

B.4j.1^_1j B jJjiaJJ ^jijl 1 _ SjjxU ^JL*J 4i)l jjEj 44)1 £,l_u)La jjl (Ejjuia 

AGillllj ■» jkll j| lAA ^JjjiiSlVI A_1G1 j J lAj i. j j/uiu joi i 4 n.n-v Jj 

£-a i^ut ViJ jJLLu AaG. l_llj£ J Ig.a.G j (j! £-jlGla (_J£juoJj L-a jJ jjlajJ 

.GjJjJjVlj GlLajla-all BjjJ J j. xaC. 4_L*aG j ^ jjJaj<all A-iSjalip 

4 ^ A. n J al£l^ .41 j AaGa-llI ^Jl (JjlaJJj ^jEsjaU JljVI GGjojLujVI <«_)lGll ^JaaJ 

GPSS World j Arena j SIMAN SG^I <» J- j Microsoft Excel 

l^al^klujV Ajlladl IjE j^. j jj J' Ia jLuijjl jA ^ j^Jl a-J J j'J^l U^J 
IAjliikl J A3 4_j| La£ £_uj|jll Jal-GIiJ j AjjLu^JI Igjjlj 4jlr.U jj£| CllLajjljG 
Jljl Ja ClulSs ^-aljdl Ja IAjJC. £-a JiGEll Ja jjliSJl (_Jj3 Ja i_ 4j£w<j (J^ ‘‘‘'.' 

^iGaJl CllE al£l ^ .all Clllxl Ja ^lA^al GPSS (j da£ IjAj^J 4 jj. .^»4l ^Jjjll 


-AAxji) 


4al£U *aj A^A^j a*1 (j V Ig. a ^A r - a j* bAa j Object-Oriented 

_Clljjjjyi Jc. t—lA/Qall AGG-a JG Aj^.j Jj AiU^aVlj 

' j iTi**na ^ruG ftl ^ A^Aajll ^ Excel JS- ^jAllI CllL^Lua ^l^A.'uol jj| 

Spreadsheet c^Ui^-a A^i^j tc^UAJI q* j±£> J 

aAj3 Laj AjjjjjJallj 1^^ A.ag .all j-all (_j-a IVIodellmg 

(_Jj3 a a Jj!La /•. jj , i *—jliLlAl A^Jlx-al aJjIJI idlj j 

jjdl Jlji J JjljVl U] jSI cSllj JjVj tAdVI c^UuoU]! jUajj 
JjJj 3j^= f EVuJ Jl (f 1960 -f 1920 t>> *Jd' J ) (jjjudl 
dj'^j Asymptotic Methods Approximation Methods 

lA 3 \ A ^a^J jl 4 \ \\ , ii-v (_jja ^aA*J ^-iLk-a^VI JN A4jl_AJ 

jJc. (ydii-La ^alc. 3^ tax J jJ'j 3.-J '' 1 ' (3® <-5^3A^ Aj^dJl (._LujA^J j 

AukII l"A u,t -S.U AhJI I JjtlLuJ Jj dljjia Jill A-aJ^ll 3jd I 

(jl£ EG 1—LiX.y tj^' ^)J»,~nV A-lauLujI 3 g^ (»5^ ‘dlj 3^ J 

(_J!La L_UaL^ l ^aAA^I (jl£j jaA^JC-j ^aJj£j J^j^liLlj L^u^j-yj jjAi 3 Jtiua 


Ig.xajGj Ig.tajG Jill J4C- AGL-a^.1 U^ALuil ^ Ji.1 Jj j ! ! Jx-axll Ea GjEj-uL^. 

AjjjjxJaj A^ag-a JJ4JU Jillj AjjJI eGL^all I—jlii^ll IAa GiajlaJ A1 

A_Jj J^j SGL^-all a.Ljj| l" v W l LaJ ^Lx^y'j ^g-da-Lall j ^a'tll ^Jc. L-llllall jjj-aiil 
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Axj^aJj Uajll UjJC- (_J-a^ <J!La (Jjb-u (_l' a ' a (_faC. ^Ic- JjiaJl L-lljbi 

^gic. t_jj^illj L_)jAaJ| OjAj <_£a 1I adill Oj£ i . 'r-M< jj tej^ 4la Jai£Jj (Jj l^-l 

.S jj> 4id ^ jls ^»aj»a 

4,1*<9*1 biE £JJ 4jjAl]| Sl£La-ail 4,lui frUaC-L Clu3 L_)lj£]l qa ^jV 1 C-l j^.Vl <_g-3 

^EVualj ^jlLb (J^j jJjIaJ SjjkVl $.1 j^Vl ^J Excel ^Eb'Utib Sl£U^ll 

diLxtJ Microsoft Excel ^Idk^l ^ . GPSS World j Arena 
ciil jIa^UI i> J£ ^ *j3jibl Minimal Excel ^'j Jlj^'j j-'jVI 
User Defined ^ dkluiJ t iJijb Jlj^ j 2&]1 ^AabJ ^j 2000j 97 
c> <_K d^-*^ ^1 j ^ x ^bdl l ^IdkiujV 1 $j jjla ybll Functions 

.^faaJl l& j3jJ ^aAsd biEj (_JjJa3lj (JjjlaJ 4fLaVl 
4. n5<all «.IjjVj ^Jj^ll 4 ^j^j 1 (_fajdl Ia& jLaJj ^ (^ASjJ (jl 4&I (_j-a lj^.jlj 

/_ t"'<ll IaA (Jla < __ s Jl S jjlill 4jJj*Jl 
^ dbjUVl 4^ u* ^Ac. A^ljia (jjfLixaj jdc- 1—llUa ^ ‘t * L_lUi£]l l^A (jjfLlua 

http://www.abarry.net/or/SimulationBook.pdf £* 
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AajI jjic. <f4 atSjl AlljJ 

. Linear Congruential Method ls-^=4' l^4=2 I a1 ijL 

4ajI f lijbU dll jlfii.1 
(_^jLolL<JI jj2l jlyi-sj 

. Kolmogrov-Smimov Test jbiU 
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; JjVt J^iit 

'b\S\~\ a\\ SaL <A AaaLq 

4-1^ jll Problem Solving Techniques a^aII JjLui^II a^. 1 ^ ol£l_a^dl 

j' Analytic Methods ^ ohlVil l (jjULj l^k. L# lit a KAm J=J a j±lS Mj "o^j\\ 

Resampling AijU^dl l±c.\ jji=> Jc. al£U^ll a*I*jj .Numerical Methods 
^aLSaill c_kj^)xlij Vjl Iajj c_a^uj .aIixa dA^fO AjjI^-uoc- cIiI^jxjaj ^IaJ aJ jjj Methods 

;AJjI ljLjIju 

: System 4-iiih 

<(> jAajLi]l Ig.xJoaA ^Ic. AaJxJj (Jc-lijj c-Lld^l Ac- jxin^q 

: Entity l>^ 

# (__j-£aLi. ^»LaJAI l^J Li] ^Ualll ^A Ajj )\\ < \ Ai 

: Attribute 

>( ^)jlSA] A. U^oldk 

: Activity 4lju 

.d Ivdl jjjxj t. 'yd A^Lac. 

: State of the System <*1^111 AJIa 

4 11 9 a aJsi^J Aic. ^Uaill ^ A.JoxLiVtj l^jLL-aj CjUjI£]| (J£ s. Qx^o’i ClsijJxJA j 

.Alill^. ^A dj|^)4xll]| £±11J ^aliaJi ^)^LaJ ^}jj_jAJj 

( X-lL^d]| ^joA ^Jb ^aUa_l]| lAA ^A A_LujLujVI £_1a^Jj AC-LdaJ 04JJ ^h/axi ^}JJ*_l] 

^a]| djb jldJl ^uAj Ac-Ldaill ^LliV fiAA ^.a^n. \ (_£A]| £_1a^1i]| ^juAj U*o} ^£a]| 

(JjSiLojj ^aII ^LiiVI aaI^a ^juAj ^j^diii] Ac-LjaJl \ ^aII ^uAj AaL^JI aI^a!1 ^jaJjj 

# ^LjAVI AJAJ L5 lc- (Ja*JI ^xuAJj AoLAoJI ^^Jc. djUi!a]| 


>Uaill lAA ^ 
tdjlALall 4 ^LuaVI !c, 5^ dA.Vil£ll 
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jlg.^Ml AjIaCj ^lali Aij^Jl s-ljAu AjIaCj ^JAallll AjIaC-j £jix-alJl AjIaC djUaLAA 

.£cJl jaxxMlJ 

^a«ud2 (JS ^A jlL<dl AAC tAjtJaflll jj 4L_liLa (J^l A.Ja^H dA^x^all 

*L^jIj^£a jAn*Jj A-liXA A aJo a£aI ^JaxJ J jAall J 


2L>,M 

CjlAx^a 

dj^ 


aa! jjo3 

AaLxxiA 4 A^. Jjjj 

CjI jLljuJ 


l 4 AAJ i- '-vm 

O^J 


AWj 

1 A \\ 

Alj-aJj tjLoij) 

A^a. i<JSxl\ (Jjla 

jL^yi 

(JjLujj 4CjIa11£a 

OVL-3I 

CllA jIiAlaII A_a_i3 ^aa 

^jJj)xx) ill A-AjU 

AWj 



L^Ha jV A.aJo iV 1 dA^J A.J-axu^VI j dll Qx.^11 j d>Ujl£]l £±AaJ (JaI£ Jx.r0^k ^AaxjV (JjAali iAA j 

j^aJ AjjU^aII C-JjIaaVI ^ic> IaLaJC jj ^Uaill jjjjAj l.g.lal ja ^^jll L_fllAAyi AAjxa lUVl j 

# AjIjjSaj ^UaA] (Jpl < _Qx-oj .llK ) 

dll jJxllli aAA JSa aJ ja ja J-i)^a\ 1 ^ic. jJjJ AjI Ia£ Aajla C* iK'l ^aII dl jjxllllj ^UaA jjLL 

lAA j AjIlIj ^Uaill jJJ AjAall jld (jl A_aAA_l Aic lAa ^.aII ja 2 ^Uaill Adj ^Ic. JJji 

.^UaAl lAA AjujIjA $.1 jj ja dllA^VI AAj*-<iJ A.W*n 
Ia^Jj ^Uaill jjjIj ^ jla jm.1 dla'idll ^Ic. dlAIallj a'n ^i]| (JaIj*JI ^.w/iaII (JIaa ^A3 
jl a) jl.nc.yij ^Ua Aal ^ la 13 C—Alall jjjlli jAajxll jl£ IaI j£lj ^allai]| Aj_ 1 J ja £ ja ^^A 

jnx'ij Feedback A_Alk Ajaxj Iaa CjIALAI jjx-a jj ^.‘u^aII dlajaA jjj aa^Ic dLiA 

^Uaill AJadl ja JalAj AA^dtJl oAA 
^Lkill <3kh 4 _LuAYI *■ :Endogenous Activities 4Ja*^-iVt 

-A£ P'j fAiill Aly J 4-kijVl i-L-ajj ;Exogenous Activities ^^ajlait AaJJVl 

jjljj JaII ^aUalll jiidu jIjla ^aUaJ ^-ajuJ A-la.jla. AJaCuAj jjlAy ^aUaill ^UaJl |AA 

^ jAa ^aUaJ Ailj L jJ ^Ja]|j A-la.jlaJl A.Joxxi 
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c> ApaJ ^j :Deterministic Activities Ala^uVl 

.LgJ^LkAxi 

UJ^J l£A? ^ j^i cA' j : Stochastic Activities Aia*ljVI 

d 'ix*a jj aAI AAjxdb ^aII dSjll JbdJ £j jjb c jj &AA*lLa dLblL*) lg.>UVA 

# Jll^bdC. (jSd )x‘n AAl (JlAaC-j j^J jxi j3l u' Jdd £jj jb 

:Continuous Systems ^AalAt 4-AajVl 

^jLoi-a ^A S^jLla ^Ujoixij (Jj^dLa (J£jub ^Uaill AJU. l£_i3 ^)jjd ^lill j 

# alajVI Smooth ^c-Lj (J£joij a*i,w*i ( JVI J iJoll l**^"i 

:Discrete Systems <UlajVl 

C* 1.Wj ^ U^a^all ^A Al^ldaJ <jLa£) ^}LLa3 jll £-a Jb£La j£bb ^Uaill ^la. 1^13 ^)ixJJ ^jllJ 

# Jl JaALa (Jdd l“ l.Wj jLjajll ^Ac. C < lUa (J^j-aj t JaVl^ (Jdd 

: System Modeling AaAj 

: Model 

^ 1 La ^Llaj A-iujI^jJj # Adal^)A (jJa^)iJ ^UaA' (J^a. dLaJ jca] ^&aJ j-a ^Uaill AJ^ab ^A 

aALujI Jc. AjLaiU L_jlab *1 jJ ^jJa^)*A Jail I Iaa l jl Model ^ Jd ^-ib jl jj^J (jl 
C* 1,Wjj J^VI ^Ua \W L_jJajJajV ^Aa. bllAj fi^uAj-a ^lAadll ^Jc. l^jl^a.1 jSxijV dLdl jblj 

j-a VAJ ^A^-a-Al AjujI^)A jl Lo£ A-llx-aVl Aj-al^aA AjIaa3 j ^UajAl ^)JJxj Jl (_£Ajj AA-oC- ^A iblljJjl 
Aio aA^VI 2AU3I Jl Jjdll SaLJ ciilij Jdll J^a dl^)l^a. fiAC- Aj^)aL j)-a (j^L ^aUaJl 

A.jh^iVl AlillaA ^^)a.l AjaIc-J jj^-ojV Ia) (_^a 3I ( Jj^aVI ^LlaAl ^jxSaj cJ^ 
# l^_uAc- (jS^ajV jLij ( J| (_£AjJ AA L_AJa3lj (jJa^)*Al CllLoaLluj ^lixllJ (_^AL«aAal ^aUaJ A-ujI^jaI ^LLoS 
^1.W‘Lj.)Ij ^liaill 'b\S\ a ^.l^)a.j !^LL<i3 A. uJol^Asj Ai-a jl ^A (_^)jj^)Aj jl ^A^-<i-Al jl Lo^ 

(jLaJ c^11a£j .^AJa (jjlAA ^A (jjjj-u jl ^-LjI fiAC- dll ^aUaJl CjIa^)x^o^ (jAaxJ AA^)x-aj ^A^-a-Al 

dAC- Lb a] j C-Lb AJ^)j !^llLa3 ^L-al aA^a.jj AjLobl ^Ua A\ AjujI^jA ^A^-a_Al jj Ja jc. 

oAA 0* lVi ^ u^i^ll d^)j-aj cJ^ cIL^ - 2 (J-dsI ^Lla. ^1 AJ.W^h ^Lbll Cbl^jLia. 

dljUJI 


^aLaIII 

y a jjUal j^j *Uj Jl« A^jia. jI < s? jjj ^ j :Physical Models ( 

.A jj« ^ l_Sj^Ja f '^.‘i ' ^ _J- y Aaj^u^aj]! Al^j-a 
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: Mathematical Models ( j' 

CjLo^juJ^J 4(Jjljl^. 4 A jH a\~\\ CIAjijJj^J ^ A. UJoL)^) ClAJj^ylc. ^ J 

^ibultj b)-° 3 ^ ^jj*bV C5^^J Static Models Aa^L^JI ^ibbll 1 qju^Vi lx>ajl blliA 

.c> ji' £* L5^'J Dynamic Models j' 

^3 fi^)jlia jl A. ng^i A^jaibl £.bb DAaL^Jl A-lAj^lill ^Abiill ^Ac. (Jb-o£j 

Ajuj^j ^3 b^3^V^ A^l ^bbu ^b^-<u] Jl!L<^j ^cJl ^-^.Liuj ^ nS.Q &A3b 

A_ll£j ^bjdill ^-ui3 (J-abt-a ^3 A_iS^)^Jl A-plj^lili ^bbbll ^)±&j AjujAa^JI A-ll^ 
^ilt bbul ^.AjS^^JI i4bSJ aAaL^Jl A, u«oIj^)] 1 ^ibbll ^j^oab aJI^I 

^A_i£^)^. Aj3j^)3 j) A-lLjalij Clj^A jusJ l b.>o jJ 

;^JUill£ bjbj ^bLbll JAb 


MODELS 



NUMERICAL ANALYTICAL NUMERICAL SIMULATION 


A-pjic. j Analytical a, }1jI Vi aALuJI a. ^bbbll Luujd3 ^jLuJI ^3 

Sl£U^ j Numerical j Analytical 4- jb^ J! ^J^' ^JabjII j Numerical 

^l ^klaa b blbj bblV 1^ 0^ A-i^abjll ^ibull (_> 1^ JJAll jV Simulation 

Wb LpAc. Ig.W b)^^ l^-bc. 1 j tA.^J-abll diL^blLujVI j A. u^ib^ll Cib^jJA ill 

A-Iajuj|b)^-^ 44 jAAl1I J 


: Sl£l^b! L-LjJU 

bjAj al^L^-bl bj^)V ^.i^iujj t A,A-lbb CS^" ^aLlaJ (JAaJ j\ Ailb 

^bW) ^jAa^jxl bibj ^Uaill ^cJ^)b All^J ^Ic. (JbCb l^jlb c > u Wl VuJb jl 

. Jlji 'JA aA^I ^1 jiJl 
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j)A 4c. j)a~va (J£joj ^Ac. .^-^l I^A .^.3)3^11 ^Uaill ^aJ ^)J^Aaj ^Ac. AaAxA sI^I^aII j 

A-iiLaLo jl A-bJalj^) ClAS^lc. (J£juj ^Ac- (j^J^J Cjl_liJa^)ill G.2A j ^liJi (JaxA ^jl».*n ^a]| CllLljJa^i]| 

z\j^.y Aa, w u * n ^AjaaII validate .fUaill CjUjI£ jaj Symbolic j jl 

^IaaLaIj A.Jo^k jLa t^HAj ^.3)3^11 ^alAaill ^Ac. (j^-)V A-^jl^Ml ^j^ix.\ 

/.qyi-s.H A.jlc. I^aI^A aAL^. ^Uaill L5 Ac. I^Aaj .22 ^^All A,ql’i4.All CIlAc-UaH j CaI ja*a1I 

;SI£1^a 11 ^Vu*n l J1a 

Aaj^aII j)A AaIIc. a.^.^.2 ^Ac. CaUaUJI ^2 _)j^\\ 

AacAa'i-n j/l j Aj JiLu^allS VIJ AacA, U^all (J£LAia]| (_)^. ^2 £1£1^.a 1| ^al l s i4'ux)l /ja J- fi.iiiu.yi 

j)A ^)jj£Jl Ac.ljj^a I j^lc-l (jjjll c-IaLlII 2)a ^)j'iSll c^IIaA (jl A_^.^)jA cJ^JI ^a^/I A ; n nil J AniJ-allj 

<J=d^ Inherited Information fp'jj A-i^aiJl CiUjl*Al ^Jc. jjAA*^ Ajlifkill fjl*JI 

A.^y )~s.xuO .22 djLljJa^)2 ^lj \a Uxia (jJal^)A2VI (jjAfj LpljJA jl IaIaxa A.Jo^k jL<Al CaI.2ALAia]| 

0.2A ^a.2C. aAU> <^2j 15*0.^ ^l^A A-a.wAxxiaII LAjL^aII (jl^)A2 (jl^jl (jl (_pajAAj (jl L&* 

(J£jaj A.jxj^J-a Ig.W^l oJiALuiAll CaIaIaJI ^Ac. Transformation ^I^^Ia ^ 

Aa. 22 (j^^ (j^^) AoA 2 ^.Ij o^liAJ Aa.2^.1 AajA 4j^VI £2a1 ^)>Ia IaIaJ AaAuJ liAj ^AJ^j 
1 j| IaI ^.2a]| ^pjl^A ^Ac. ^,Ua) ^A^. (j^aaJl (jA ^Aa^J ^I^JI JulAJ £aLJ| e-I^Jl (j* ^)3t A^ol 

IjlA^ sAjlaAl ^2 ^a^SlI (J^*^i C5^ (j^A^! jl l JL A Jta ‘ £3 ) ^W^l (jl^ c-l-l^jl ^jA ^>^1 ^a^s]l Clljl£ 
Iji^A j M l^joiij j)C. ^Kn £.^aLaa]| djULnll ?f jA C* n.wll iiUoVI (jji I^Jj > ( L5 jJaljA 2 l (Jja 

> V'ISa cJ^A? ol^UAI ls-^'j Resampling Methods (ij^ ^ 

A.jqjlJ-a'llI jl AjjJ^iII A_1a1xJ| CjI^jVI (j-^ L5^ ^ V’iSaj ^)aA cJ^A (j^l ^ISI^aII ^a,w'nxn j 

•l^jljjjAA (j}AJ ill (JjlVlj CIiIaIaxII dj^2iuj j}AjJa Ua^I£I ^A^l *^1^A| ^aA I j)A ^Aj 

jl .V^a.A ^aLiaJ (_^V A,jl^ljlll Cldjlc-liAll AjujI^)^ j)A (j^AJ oI£1,^.a1I 

^Uaill tillj j)A 

(JjJixlJl IjiA A.J-n^k j^A j (jl (jS-oJ A.nnllj Aac-IaIL^VIj A-JIaIIj Aj^Ia^o'^V I CaI^jaxaII ^2 

^al.Joill ^.1^1 (jUtil'll l,A^. fiAiLo CjIaqISU^aJIj A-^AaIII AaIaC. c> (3 


^2 Aa^.aII CaI^jaxaaII AjJI^a I.ViSa \ A^jlill CaU>j4a 1I A.Jo^j^Aj qI£1.^.a1I Ca jLkAA ^jaxaj (4 

# l^A (Jc-lijj ^a]| AAJ^)iall Ai^)XAj L5 ij^Jl ^al.Jo ill 
^Aj^iiJl Aaa^-aII ^IaaII 2)-° j/^ll .\u^i»*il qI£1.^.a 1I ^a.w’nxn ^5 
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^Ac. ^c-Loij Laa 2)-° ^a. W'uP CIiLujLiuj j oI£1^.a 11 W,’uxi'i ^ 


1 ^ *^ ^ p-v . ''t *1fL 1 ^ \^Q ) jj 1 ^ ^ 3 

oI£1,^.a11 ^ALaJ t l$ A^x*o ^)-<a Jl^LAlj A, \\}WAl (Jjl^Al JjA^lAl pV'uP j ^~] 

^ali ^O^aAI oJ.Kxi CIj^A.'IaII oAKxi j Run 

t djL^.^) a s,x>ll a.Jo^^^Lqj £1£L^«a]| ^.I^^Ij 


;JAa Cljljj)X.A^a'l jl L-J^ixAl ^js-xx.\ t^lLiA 

jj ^ jA ^ A^a3 *Uj (jl (Jj£J (j^-ax Al (jl (Jj <j-ali. L_JJjAij £p±k j^Al ^Ojaj c-Lij 

AA£jAia]| ^ji 2J S-lAoC-j AAL^. ^3 ^jl Ia£ t-lal J-a^s pj-aJ J-i^sAl A_jlA£ ^aAxJJ (J£ (_}jlA 

A^^AjoIA S-LpA lALiA lAIjA ^AJ l.Ag, ^A (j£ ^AjJ Aj ^jjqVi^S.^ ^Jjx^^xxA 

^iqjJ-aixQ 0 ^“^lP j ^Jjl^jlAll 

C1lA-^.AaH ClulA 131 Aj-aLkj Ia^LoiAj L—Uu-JI ^y± UJ& l^Al-^pA-A jl dIAL^-aII ^Aljj (2 

131 Ia-IS AA^)XA L_l3t_k-ia]l 2)-° jj^ ^AUAljj Ajj'^aaC. djL^.^i-o AAc. gjAAj AjjI^AuC. 

0 dilpjx!iA]| ^jjij ^,'qj'q^ Jc-lij 2)-° ^ AjjI^AjAI 2)-^ Aj^ALAI AAjI£ 

c qKa Ia^. cJ^^Aa ^Aaj (j^pxAmjj ‘A^I.^aII (jAa^iA CiULAI j (jjl^All j a,^. wAl ^3 

^3^aJ l.g,*1C. ^CJJJ ^3 ^a_AI fclAj A-AaC. ^5 ^jA,x^a 1' ^jAaxJ ^AoS jl ^jl Ia£ lALl^A 

pjAlAll A.a pc. A-^-jljj j ^ijAaAl ^alAVi'l ^Ac. ^jJ-a ^ jV ^j-^aalj 

A-iiji^AI a.aJoiVI 2)-° p/^' ^AIaj (^Ac. o^ x -) -^-jA LAL^- A)^j 

^Ac. ^^caI^AI fijiA q\ Ia£ ^j^AA ^Aaxja AaAa Cj^^^a'Ij oAa j AjuLAAI 

A.j-ax’xi iVl dAa a, AAVi ^lAAt (Ja*AI l)^ c1iL^.^^-a]|j Cj^L^^aII (J_A^lA fijic-LoiA ^aI^j 

clAl jl ^a SjiaxAll ^-ALdAl SI£L^-a]| ^a^jl l£ 4 aAaLAjj Aai^. ^AlAj ^ixjj 

# 2y^Ac. j\ jiSc. (_)ia di^j^Aa 0 a1^jj aJjISa A_iujlja 


;SI£1^a] 1 JlJPi lj! jiaSi 

L_LujL1a ^aJ ^LAjj qI£1^.a11 AJojujI^J A_ujlp^ AjJaJ^)C. Clll^Lxk 

I^AllAl L_jLlujjV^ I-al-a^Aj 1 C_<2 ^uj 
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Ad.jA (JS jd jjaj 

: Problem formulation JaUu jl jjj£j 

jl aA£jola1] (JaISj ^jJalj jiajxJ ^aJJj SISL^a ^ AjaJ £.lij ^3 dlljj-a^sil ^bl ^A OjJ-a^sil &AAj 
^aJ aISjaaII fiAA ^,Ag,‘l jjA^IJ Cj iljIjSl! ^Jt-Aalj £A jjlxlUj ^aJJj Aldlj^ Jil jaII ^alia_Jl 

# tdV Jj jlViW cJjlS JjI L5 dabj ^ijAJ tjSAo ^3 Ifdj 

: Setting of objectives and overall plan AiaaJlj t-fll^Vl 

jLiic-VI AkVI I'n. \ IaA j ol^La^all A_LxujIjJ l.^.jlc. AjUVI aIjaII AidVI jA jjSlu dilAAVI 
lJIaaVI jlbc-VI L5^ j^d.1 Aiddl fiAA A-b^ldll AAJjjall ^A dISL^aII ClulS IaI La i3 

^A ^ISI^a!' jl jjb IaI blli £jJa ^ic. j AajLuJI Ojj-a^sll j)A ^jlill A.KxLa'I jjjSjj &j^.ja]| 

^LLiii] a, i^aa!' (JjIaJI <LJja jdj d aIaILJI A_Ldil ^Jaj ^ cJ^il a^oA-IaII AAjjJall 

.^cll A-JIa jaIx^aj JiljAj (JaC- jjj3 c> A-^L1 a]| AjIjaIIj 

: Model conceptualization and Building frUj 

jA *Lc. ja~va g.l.i-aC.1 j^AAll jA jaJ AiV bllij ^alc. Ail ^Jl AAldaVlj La 3 j^a. j ^aUaill ^AjaJ e-Lij 

jdiJ A-LoilJj Jaj)-a^ lAUa jSlj 'a1\^. (_)S ^3 ^OjaJ s-Lij ^Jl fijjjjJallj JjVd ^lllJ dl.A jlajll 

jLidV a,KxLa\1 A-lojLojVI jdjdl Ajjd ^Ac. a j.^aIIj jj*j A.-ydil ji jl # l^j s.IajaVI 

^Aja_A| (_Jjx*olij GAbjj f.LlC" I ^aJ jAj ^alla_Al jiAJ ^AllJ A-LujLojVI dlu^jAll jJjiaJj 

^Aja_ 1J e-Aill jA3 l^$Aj Aijli j AJjJAa giljjj ^aUall] Al^. L_JJ^)3j ^ic- 1 

j AjjiIJ-iaII AjSxlJl A_^.^)A Jl Jj-aJ Uxi^k A.a^.aH (Jjx^-alilll ^aJ JaUxiJ 

jl ^jjj^all jA Ail jlik-VI ^ dVI ^a Al jaII dA^Jl jC. AJjJ jl C_1 ^jV 

^j-aJJ US < Ajj)UaAll ^Ajdil ^aliaJl ^ jl (Jj ^^-Sjdil ^aliail] (^Jj-aVI 

^3 £^}ia-J A^_^.j A^V i-^IIaj (J^I^aII fiAA ^X-jA-N ^3 IS^LuIa ^i^AJl jA Ai£LuiAll j^^-J j^J 

.^jiiii ^ai.w’uxijj ^c- ajac-Laaj ji.yic.yi 

: Data collection 

ij AAJi Cj^UAaI] AjjjjjJall dULnll ^.a'n j ^-AjaJI <iLij j^j (Jc.lij t^lliA 


dliLnll ^.a^ c j-n. \ LaS giLlillj dUjdil ^Lilbj ^-AjA_il AAA j A_^-x-a jjb j aU.^aII CliULnll 
jl LaS ^"ijA-il jjiaj lui'N L^JAIj jj ^-jjAill A-lujJJjll JajAdJl ^jjaj ^Lil C13 ^U.Aa11 

jAajii jjjUa ^alia_i Lldl jJi A^C. ^L1 a3 I.^.x.a-n L_JjllaAll dliLnll ^ j3 AAd <C- jJa jaII dilA^VI 
Adjl I^.x.a-n L_JjilaAll CllULnll ^aAI jA jlialuVI j-^j iaja:jllAj jUaVlVI jjjlia (Jjla AAjxa 

Ua^JI A_1a jlj J jj-£ 3 jll j^U jA j ^ jjJ JidjV jjjUallj jjWiUl jjb jll (Jjx-ajll j^U 
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L-iajl ^4 ajEJI^ 4_lijjUI dllaJ jjJl Ai^)a_a (_£jj^)j-iJI 0 —j 4 ^J A—Aidl (j ^_3 J_ajL/ 

.oULa- 11 0Aj-j Validate (jj ^Ail 
; Model translation gr AjaJI ^La^jj 
CllLa ^jla-dl 0 )— (_JjLA j»£ ^gJI 01 aa 1 s 0 dLaJ ' g ~' r - 0 AU 4 jaja-^ll 4 .aL'Mfl -. L» ^ ^jl LaJ 

0 —I^)J| AjIa^J Lai i. w ,1 ^ II /^a (_J^joo i^jJI 0 Jl A—p '•>■; lA^ds Aj^jij Aaj^jojLa o^pLa 

j' ARENA j' SIMAN j' GPSS/PC <JS- a^- 0-1 ja a-> f biiJ ji <4jlkJl 
.Aj/A-H 0 —l^)JI qa Aijj—j ojii j!i£l ajj^A—ll al£l^.-" 0 — IpJj SIMPROCESS 

: Verified? ? 

L-JjU-a^ll j)aQ ill l^j Ua ^Will 

(J-al£Jl AJ£juiJ (Jj S.Lqxxtll ^iL<li]| J 

(j-a ^A^iLo J Al^. ^L-aU^J ^Jl ^£JJJ ^Jl^. L_U^)^lJl j *■ ^y\\ (Jj 

4 j, t -v *L \ . ^-i 

; Validated? ?Ji^-a 

0A^j—Jl a_jjLt—J js 44 j ^ °/N " jsLlaJI JjjSA lI ^-4 0A^—Jl (jU El Lai 3 ASAaJ (j^jSL A. --' 'll 

^a J-j AjjIj^J AaI—C. ^^Aj __)—VI j»jl El A.lpa.'l j ^ NN1I J la 'll 0 — AasjU—J cJEj 
jiaJ AaJ ^jJaaj Ad]—aJI aAA (jl l—£ 44_a^_a J 4 C- jl 4 - 1 —fr— ^UaJlj 0A j—Jl jjAJ CllliHAkVI 

.0.3^—Jlj ^g-JJadl ^UaJl Jj—C. I ^a£3j 

: Experimental design 

AajEJI 0jLiJI ( _ s dc- Aaliaj La LJlc.j t0A^j—JE ' g > * jl^)JI (Jjl^JI Al^J 0 ^jiaiJI O^A ^3 

Initialization ajJ Jjia a jA-s . l l oi* ^ jjL L-£ JjIaJL oUL^dl alj=»N 

.al j^-j Jil djl jl j£JI ^ac j ol£lia-]| Simulation runs j=>-! J j^j period 

: Production runs and anaysis *^^*^1 CjUlj^VI 

..jJLa-JI ^LkJ] Performance Measures a ELM ij^Ala jjJJ a jAPl I oaa ^aPLPj 

; More runs? ^EIjaL Ja 
Laj AA^LkAal CllEI^)^L! 4j^L^ tJLiA (j^ El LaA3 J AajEJI PjEl^^Lfl _MN'^ El— ic-1 

.CaEIj^LM aAA (^3 4 ^lAA'u.t ^S—ll (JjIaJI 

: Documentation and reporting 

jS-J ^jA^ 4 1 .t'l 0 A^J—Jl 1^2 j j4j AaJ^jojLaJI 0 — IpJI jjAl J4J Ia^ A—£— 'Aj LiA o!a j 

(_l—ialij LLkAal 0J1 j—Jl 0jJaj jj— 1 Ia^ oAli— L^jl La£ li^Ll dl^E ^1 ^ja L^—lAkJ-l 
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(j-o ^a j a 1 ^ (j-a*.11 ^jl^-lll ^cjUl ^j^)SiJ 1 .(j^J) aIoc. 

Summary cl)^ c . ^>}j a^jLuJI dil^La^Jl ^-)^y l^.jlc- ^Jx^oV^ll ^Ulill 

• j' J^' j Conclusion 

: Implementation 

L_l^Jj .Al^. iJSxxn Ig.^nJVn (_£A*i J AajLuJI dll^lc- A-du fi&AA 

> A-ljl^-ill dd-sajlll ^d-l ^_£A-<i (J-a A^d ^Ua-lll j 

(4) j^' 
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:u 3&\ cMt 


Hand Simulation Examples qaxA SHa^l 

AjIIaJ I^jV IsiUaj (JiiuVI s_ i-n. 1 j ^ a \\ IaC. ^)laJ AxJ ^gJaxj AjjaJI oI^I.^aII 

.SljUJl l_ic-!>UI jl a£j*-a11 ^awII La£ aIac-VI j 
(J^LolaII &IaI£ oISL^-aII 6_j§ <_£Aa ^£J aJIa! oAx_1 Ajjaj &1£L^«a ^s_a 

Single Channel Queue uL^< jjjQa : 1 J^> 

bog-ilJ (Jx^q ) ^j|^ joiC. (j£-udJ £_2 a]| 4_LaAJ ^Jl (Jx^oj .A^l J A_LujL^a AJ ^)}x.x.rO AJIaj (J^- 0 

J j ^ j^' j A- 1 ^- 1 8 j 1 Interarrival times J j^ j ^ j' 


Jja^I ^ U£ JLMI 

; jjjLa 4ia jl £J jjJ (Jj-li. 


Time between 

Arrivals 

(Minutes) 

Probability 

Cumulative 

Probability 

Random Numbers 

Assignment 

1 

0.125 

0.125 

0.0000-0.1250 

2 

0.125 

0.250 

0.1251-0.2500 

3 

0.125 

0.375 

0.2501-0.3750 

4 

0.125 

0.500 

0.3751-0.5000 

5 

0.125 

0.625 

0.5001-0.6250 

6 

0.125 

0.750 

0.6251-0.7500 

7 

0.125 

0.875 

0.7501-0.8750 

8 

0.125 

1.000 

0.8751-1.0000 

;JU]1 (JjA^JI ^a Ia£ CjVIaI^Ij j^jISa (3 j 

1 C j'J 2 Sevice times Ai* jl 




•AaA^JI <iAjl (JjA^. 

Service Time 


Cumulative 

Random Numbers 

(Minutes) 

Probability 

Probability 

Assignment 

1 

0.10 

0.10 

0.000-0.100 

2 

0.20 

0.30 

0.101-0.300 
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3 

0.30 

0.60 

0.301-0.600 

4 

0.25 

0.85 

0.601-0.850 

5 

0.10 

0.95 

0.851-0.950 

6 

0.05 

1.00 

0.951-1.000 


ol£Li_AJ 4 ]A ill JJaj lA i_2 jxm AajLuJI (_)jl.iiJl ^gi _j-aljt]l 


.Ujj j 20 4-^-^-j (J. y -^3 

JSl 4-aAk A-Lo^l j Ai^jl AiljJ ^-1] £-HaJ IjjAj dISL^aII 

(Jjj^Ml ASj^jia ■‘U^UaiI tlili (JxSJ # ^jJ3jIjuJI jA^Jl ^2 Slix-all 4 _iAjl-<i]Ij 


dji jj*1a1I aJjj l_jIj ^ J u^' h ^ j^Ioj ^1 j Inverse Transform Technique 


.J^j>a c* \W : \W La£ £j jjlll - J 

^xIiaII IaA^Ij AjxjISII ^aU^VI Clll^iS A^. ji -2 

^AjjujL^ aJI ^Ia^ILujLj ^jI^AuC" aI^j - 3 

^3^11 tJjA^Jl ^j-alxJl ^jJ^.wTaixi ^S^)3l l^-l3 ^Sj ^jJl ^Jl ^Jaij -4 

LjA^j A^jujL^. AJl ^lAklLujlj 

20 21 2pW3^ u^-* jl cJj-^ 


Customer 

Random Number 

Generated 

Time between 

Arrivals 

(Minutes) 

1 

0.8879 

8 

2 

0.4065 

4 

3 

0.0799 

1 

4 

0.8029 

7 

5 

0.9915 

8 

6 

0.0381 

1 

7 

0.7456 

6 

8 

0.5014 

5 

9 

0.1786 

2 
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al lajll ^j-aduLa J^Lall ^yi 

1.15— 23/20 = LpWj^ jlAuVI l> j=jU^VI ^>0 luajjla -1 

0 .4= 8/20=Lp9j^ /Ijjlajjl (jj2l jjbjll d& = jjjliall jUaHj^l jLaia.) -2 

%78 ls' 0.78= 20/91 -1= o-jll/^jill o-O -1=^UJI A2l*i -3 

AjuSa 3.5 5=71 /20=LpWj^ dfr/A-aAiJI A_la j| C-^ * =A»a.ikJI ^J-a j I—»■ ^j!La -4 

4.8= 96/20=lAa3^ a.ic. ^djl ^^ i_ij. ^^l' ^jjjLa M«ajl l-i.- y* _5 

Aija^ 

23/8=^J j )^ 3 - 1 ^ (jJ-21 ^•^ c - /J2alljVI (j-aj =4j^>lalljl (j-ol jU-VnYI (j-aj) J-amj^La -() 

^2.875= 

AajSJ 4.7= 94/20=ljiWjl' dfr/^LlaJI ^3 d^j5-all =al b» 4C d^j£-all ^aj Jaaoij!La -7 


;4jujA| AaAH j£jj dtM ;2 JA» 


.j^jLla i_La^a j| jLaia Cy* _Jj£l de. ®15L^-all Ail^)Ja j_pa^)C. (Jl!La]| I2& jj-a (jd^)*Jl 

dll jLiuiU L_llia]l _!.. 1 '* , J)“'_j ^jj^ajld dL4Ja]| AaJj j^Jc. jsjd d'jluall AxJ^joi A-a-lk *» la a 


"V -a 


; J^ajll jJjLa Adjl £l jjJ JjA?. 


Time between 

Arrivals 

(Minutes) 

Probability 

Cumulative 

Probability 

Random Numbers 

Assignment 

1 

0.25 

0.25 

0.000-0.250 

2 

0.40 

0.65 

0.251-0.650 

3 

0.20 

0.85 

0.651-0.850 

4 

0.15 

1.00 

0.851-1.000 


^ )\c»l Alja3J 6^)±^.j a^)A3 ^)j£l Aa^J 4^)£Lj J Ao^l ^AA^.1 ^C-AJ (jAajL^Jt 

^ic. ^)£Ljj Aa^.1 (JS1 A_aA^JI A_1a^1 A_aA^. ^-^)jajl AjI (^bjll 




| Aa^.V A_aA^JI <iajl (JjA^. 


Service Time 

Cumulative 

Random Numbers 

(Minutes) 

Probability Probability 

Assignment 


25 





2 

0.30 

0.30 

0.000-0.300 

3 

0.28 

0.58 

0.301-0.580 

4 

0.25 

0.83 

0.581-0.830 

5 

0.17 

1.00 

0.831-1.000 

4-aJlaJl 4_La^t (J jJla. 

Service Time 


Cumulative 

Random Numbers 

(Minutes) 

Probability 

Probability 

Assignment 

3 

0.35 

0.35 

0.000-0.350 

4 

0.25 

0.60 

0.351-0.600 

5 

0.20 

0.80 

0.601-0.800 

6 

0.20 

1.00 

0.801-1.000 




Cus Random 

Tomer Number 

No. for Arrivals 

Time Clock Random 

between Time of Number 

Arrival Arrival for Service 

Ahmad 

Time 

Sevice Service 

Start Time 

Time 

Service 

Ends 

Time 

Sevice 

Start 

Bakur 

Sevice 

Time 

Time 

Service 

Ends 

Time 

in 

Queue 

i 

0.99284 

4 

4 

0.398244 

4 

3 

7 

- 

- 

- 

0 

2 

0.463490 

2 

6 

0.485853 

- 

- 

- 

6 

4 

10 

0 

3 

0.654933 

3 

9 

0.018479 

9 

2 

11 

- 

- 

- 

0 

4 

0.008010 

1 

10 

0.375450 

- 

- 

- 

10 

4 

14 

0 

5 

0.017539 

1 

11 

0.380226 

11 

3 

14 

- 

- 

- 

0 

6 

0.027118 

1 

12 

0.071695 

14 

2 

16 

- 

- 

- 

2 

7 

0.294307 

2 

14 

0.794733 

- 

- 

- 

14 

5 

19 

0 

8 

0.703278 

3 

17 

0.048615 

17 

2 

19 

- 

- 

- 

0 

9 

0.305171 

2 

19 

0.744830 

19 

4 

23 

- 

- 

- 

0 

10 

0.029153 

1 

20 

0.082780 

- 

- 

- 

20 

3 

23 

0 

11 

0.294875 

2 

22 

0.913267 

23 

5 

28 

- 

- 

- 

1 

12 

0.846545 

3 

25 

0.625406 

- 

- 

- 

25 

5 

30 

0 

13 

0.991276 

4 

29 

0.987133 

29 

5 

34 

- 

- 

- 

0 

14 

0.684252 

3 

32 

0.641578 

- 

- 

- 

32 

5 

37 

0 

15 

0.642370 

2 

34 

0.416842 

34 

3 

37 

- 

- 

- 

0 

16 

0.369203 

2 

36 

0.916370 

37 

5 

42 

- 

- 

- 

1 

17 

0.222240 

1 

37 

0.712437 

- 

- 

- 

37 

5 

42 

0 

18 

0.437991 

2 

39 

0.770969 

42 

4 

46 

- 

- 

- 

3 

19 

0.119146 

1 

40 

0.061159 

- 

- 

- 

42 

3 

45 

2 

20 

0.662990 

3 

43 

0.934648 

- 

- 

- 

45 

6 

51 

2 

21 

0.288916 

2 

45 

0.923251 

46 

5 

51 

- 

- 

- 

1 


26 






22 

0.903758 

4 

49 

0.355554 

51 

3 

54 

- 

- 

- 

2 

23 

0.948593 

4 

53 

0.682907 

- 

- 

- 

53 

5 

58 

0 

24 

0.375286 

2 

55 

0.379748 

55 

3 

58 

- 

- 

- 

0 

25 

0.273955 

2 

57 

0.273077 

58 

2 

60 

- 

- 

- 

1 

26 

0.664870 

3 

60 

0.358811 

60 

3 

63 

- 

- 

- 

0 

27 

0.125086 

1 

61 

0.831475 

- 

- 

- 

61 

6 

67 

0 

28 

0.804005 

3 

64 

0.736537 

64 

4 

68 

- 

- 

- 

0 

29 

0.431573 

2 

66 

0.755743 

- 

- 

- 

67 

5 

72 

1 

30 

0.785686 

3 

69 

0.389873 

69 

3 

72 

- 

- 

- 

0 

Totals 


69 




61 



56 


16 


■AJuib 72 aA* 

%85 jt 0.847 = 61/72 = <M -1 
%78 j' 0.777 = 56/72 = -2 

ijll t>a %60 ls' 30 c> 18 = -^=4 <=^^- -3 

(a,A.^ jq'lj Igijla) AiiSJi 3.39= 61/18 — ^j-O lajuj-4 

(jjbjll ^ %40 j' 30 c> 12 2w^' -5 

(a ig iVA. x>)q'lj Aii3^ 4.67 — 56/12 — ^£2 a-gji^JI 2)^0 J^juj-6 

0.53 = 16/30 — ^jllaiijVl ^>j -Lajuj jIa ~y 

Ai^^ 1.6 — 16/10 =-Ijjiaijl (j-al jUajjVI <>0 -8 

^A-iiji^Jl A.^jq'lj i^jjii) Aii3^ 2.3 — 69/30 —cJ^j—2^0 -9 

0.33 = 10/30=>% 0jO» jl JUi^l -io 

a^^ 2.4 = 72/30 =^Uaill c!jj£a 1I 2>«j -11 


;l ^ub 4Kui^\ ;3 

b Q^kx^oll £jlj > j ^aliaJ ^a A-jJdlVj A.Kaai^ D2lA 

j^Uja u^o>al ^l±i ^.j2l ajI^j ajS±ia 1I b tAiU 200 l^jt-uij aAIa 150 -a 

10 0^ ^3^ L5^ ^2^2^ 3 -0 L ‘g^kx-roll £jl2l l 53^^ ,&«^l^11 AiA^x^J] aAIa JQ 

c. ^Ic. b_lUall <j£ ^2 A.q j^kx^a . . 30 20 10 ^ j (_^l) b Q^kx^o 

^^jj -Laj^jjlo 3"A^.I aa^. .jW^’ ^^ILi^a ^»j2l ^a ^)La^.VI ^^ ^Ic- 

?ji JS1 l_ALJ1 £0jj 0.20 j 0.45 j 0.35 g31j2l L 3*^ 

; Jl!ill Jj-l^Jl jA jU^Vi 4-i 


27 




Demand 

Demand Probability Distribution 

Good 

Fair 

Poor 

40 

0.03 

0.10 

0.44 

50 

0.05 

0.18 

0.22 

60 

0.15 

0.40 

0.16 

70 

0.20 

0.20 

0.12 

80 

0.35 

0.08 

0.06 

90 

0.15 

0.04 

0.00 

100 

0.07 

0.00 

0.00 


£jL l^A^jluA AAxl (Jl^VI AAxll AjA^A L-Jj'Jo^ll 

;A^!ylx]| ^j-a lui^ j ^£a 11 J ^-a^lll AA^A j La^J 20 ^liaJl ^£L^A A_fl^ jo> 

Revenue Cost of Lost profit from Salvage from sale 
Profit = + 

From Sales newspapers excess demand of scrap papers 


^Ua£ AAlLuiaII + A_lUa]| gaIa^ ^aLAoII ^A^)ll — C Q^kx^oll^Xjjj — £Aa11 ^^L-a — 

( _ >1 uLijil] 

•(jl a^a a.K2 a 11 2) -0 

Ax-Llxdl 1 q^.woll AAC. * 200 — ^k-a 
aljlLuJI l q^woll A Ac. * 150 — ^ ^^1' 


Jc. ^ol^Ajkall C. Q^kx^oll 


2)1 (_5-k ^A-JjU-axdt 


L Q^k 


AAC. — 4Aj)lLaAll L Q"s.x^oll AAC-^ * 50 = l\La" SaIa^ (j-^ ^JlLjall ^A^)ll 
&I^)1 u1a11 c Q^kx^o'l aac. ^ja ^)kl 4 aj)1.La1I aac. 2)^^ 2)' 

x-kl AAC. — Sl^jjaudl c. Q^kA^oll AAC. ^ * IQ — ^-ka^ AAiLoiaII 

> Aaj)U-ia 11 C. kx.roH AAC. ^)A gI^'ILiaH C. kx<roll AAC. 


ftl ^1 -v ^ Llq^J kL^-j-kl Jjxa AAC. kujkuj ^AJJ Ink I* i Gkkklj aJ£j2a1I gAA (Jk 

c k ks-i\\ aac. AjojIajoJI j k^3 20 £*^-2 kL^-kl ^k aaIUI 

>(> jkaJ La lAAJC. jjk ^Lll 61 _jAu1a1| c. kx.roll AAC. ^k (Jj-^a^A ^)Jxj gAA 

^2^-^ AaIIaII (JjlAkl 
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Type of Newsday 

Probability 

Cumulative 

Probability 

Random Numbers 

Assignment 

Good 

0.35 

0.35 

0.000-0.350 

Fair 

0.45 

0.80 

0.351-0.800 

Poor 

0.20 

1.00 

0.801-1.000 


^U*)^k L ^ic- L_lilall ^Jliilt (Jj-l^Jlj 


Demand 

Cumulative Probability 

Random Numbers Assignment 

Good 

Fair 

Poor 

Good 

Fair 

Poor 

40 

0.03 

0.10 

0.44 

0.000-0.030 

0.000-0.100 

0.000-0.440 

50 

0.08 

0.28 

0.66 

0.031-0.080 

0.101-0.280 

0.441-0.660 

60 

0.23 

0.68 

0.82 

0.081-0.230 

0.281-0.680 

0.661-0.820 

70 

0.43 

0.88 

0.94 

0.231-0.430 

0.681-0.880 

0.821-0.940 

80 

0.78 

0.96 

1.00 

0.431-0.780 

0.881-0.960 

0.941-1.000 

90 

0.93 

1.00 

1.00 

0.781-0.930 

0.961-1.000 


100 

1.00 

1.00 

1.00 

0.931-1.000 




;^-ajJl ^J^)ll L_jLol^.j 20 Ll-ajJ AAi^j^ 7Q s-l^lu fil£L^-<i] V J-l^. £)J^* ^ 


Day 

Random 

Numbers for 

Type of 

Newsday 

Type of 

Newsday 

Random 

Numbers for 

Demand 

Demand 

Revenue 

from 

Sales 

Lost Profits 

from Excess 

Demand of 

Salvage 

from Sale 

Scrap 

Daily 

Profit 

1 

0.668258 

Fair 

0.516101 

60 

12000 

- 

500 

2000 

2 

0.059141 

Good 

0.421215 

70 

14000 

- 

- 

3500 

3 

0.844465 

Poor 

0.122752 

40 

8000 

- 

1500 

-1000 

4 

0.575663 

Fair 

0.417585 

60 

12000 

- 

500 

2000 

5 

0.777212 

Fair 

0.873137 

70 

14000 

- 

- 

3500 

6 

0.721669 

Fair 

0.028883 

40 

8000 

- 

1500 

-1000 

7 

0.940940 

Poor 

0.442408 

40 

8000 

- 

1500 

-1000 

8 

0.739749 

Fair 

0.154498 

50 

10000 

- 

1000 

500 

9 

0.322162 

Good 

0.789384 

80 

16000 

2000 

- 

3500 

10 

0.933698 

Poor 

0.948650 

70 

14000 

- 

- 

3500 


29 






11 

0.682856 

Fair 

0.462126 

60 

12000 

- 

500 

2000 

12 

0.948467 

Poor 

0.427917 

40 

8000 

- 

1500 

-1000 

13 

0.321750 

Good 

0.436062 

70 

14000 

- 

- 

3500 

14 

0.576449 

Fair 

0.852654 

70 

14000 

- 

- 

3500 

15 

0.469982 

Fair 

0.664128 

60 

12000 

- 

500 

2000 

16 

0.325208 

Good 

0.551011 

80 

16000 

2000 

- 

3500 

17 

0.119710 

Good 

0.149210 

60 

12000 

- 

500 

2000 

18 

0.526681 

Fair 

0.992919 

90 

18000 

4000 

- 

3500 

19 

0.355738 

Fair 

0.339435 

60 

12000 

- 

500 

2000 

20 

0.734686 

Fair 

0.231963 

50 

10000 

- 

1000 

500 





24400C 

I 8000 

11000 

37000 


^jjLujI ^Ic. a!1a 

1850 j* c^jl' 

■J-axj.) ylxt 

J k*> 20 

Sl£La^ 

c> 

L)-« 


j 50 J 40 CjLaiUxJI L-JlJall # LlAAi^a-j-a 7Q AjI^aIu 


(f j^' ls* lOOj 90 j 80 j 60 

lljjtjUl] ^ 4iLu^» ;4 

^jjj C5^^ \\h 


Daily Demand 

0 

1 

2 

3 

4 

Probability 

0.33 

0.25 

0.20 

0.12 

0.10 


C.^ lU-a ^»JJ Cllljla .j () ^jLujJ jl (Jfll Ail Jl^.j liLfi ^»\j! A.a u*i (J£ g.V^Sl IjlA ^j-a ^j-rO^.^1 

Jbu ^Wi A-bJaJ^xj djLnlLa ^-<Ji ^q^k’i AnU-i ^1 # Cl)lAa .j 10 

c_ALH Cb^ Cy* ^jLUl ^jll jAj) Lead Time l>*J .(^"^ uj^j 

; Jllll JUi^Vl <yjj^' 


Lead Time (Days) 

1 

2 

3 

Probability 

0.3 

0.5 

0.2 


30 






A*J £2^)1 dlLlALa 0.1a. j 12 j^aIaJI 2)j2^ U 1 ^ 13j ^jAjaVI (J _jl 2>* Iaaaa 

AfuAj 4 aa 1L (jAAaA ^k Jj-aaj 1 $a 3 CllAa. ^LjVI Aa^A AAa. . ^Uaill Ia^J ^-aLaI 6 L)J-3J ^^lai 
^IaC-^AjojI ^.l^jjoii] Aj^UoAI dllAa.jll AAC- j JjiaA ^1 ^ ^' 'dti ^a]| dll-la.^11 

:cJaJI 

;Aa1a]I JjlAaJI AajAaII 'il£UAl 


l^-ajJI L_lliall AaAxai (JjAa. 


Demand 

Probability 

Cumulative Probability 

Random Number 

0 

0.33 

0.33 

0.00-0.33 

1 

0.25 

0.58 

0.34-0.58 

2 

0.20 

0.78 

0.59-0.78 

3 

0.12 

0.90 

0.79-0.90 

4 

0.10 

1.00 

0.91 - 1.00 


>aaa!I 0-°^) ^ialx-a 


Lead Time 

Probability 

Cumulative Probability 

Random Number 

1 

0.3 

0.3 

0.00-0.30 

2 

0.5 

0.8 

0.31-0.80 

3 

0.2 

1.0 

0.81-1.00 


^1 «v 

:JjSH pj^Vl 

: JjVl ^jAI 

12 !*^ 

D-la.j \ 1 lUall Ajjlx-<ill (JjAa. c> 0.419225 «^ljA*ll ^jll ; fJ JHA^ cJIAl 

/Sa^ j 11 ;a 

aA^j 2 cJ^^- 2 <■ ilia!I 4 ajLsla]| Jja^ t> 0.672281 c*A j-^ 2 ' £ j 2 ' j^ 2 ' '4J 

;d2lAI ^jAI 

# C1jIa ^,j 9 !*^ 

oA^k.J | (j^^- 2 1 Alall Ajj\jL-<i]| Jja^ j- 0.556692 ^1 jA*ll fSjll ; f jJI 141 cJIAl 
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, 0 . 1 a.J 0 


,'o.la.j 0 


,'o.la.j 0 


,'o.la.j 0 


,'oAa.j 1 


,'o.la. j 1 


,0A ^J 2 


,0A^J 2 


icM ^ 

Jj^m> 0.179291 £J\ : fJ JI 

; L ^aUJl 

c_Alall Ajjljt-A]| Jj^?- Cy 0.066128 <_ S 4>4*JI 4jJI :^jJI I:s-ilUt 

c_ALall Ajjljt-A]| 0.136442 <A^' fij\ : fJ 2l 1^1 ^\ 

[^-jLud]l 

c_ALall Ajjljt-All (Jj- 1 ?- Cy 0.219630 j»ajll ;^j2l i_ilk]l 

dj|^a.j 8 jj 2 h> JjVI £j^Vl 

A \ \\ I-> • ^ j^-v q\ 1 4 n i n 

pj^Vt 

: JjVl ^j2l 

L-lliall A_bljL-<ill 0.345517 ^{1 jll ; ? j2l l^l^l 

:^t ^ 

Jj^ c> 0.520493 ij\ j4*ll <4 J\ :?.jA\ 1^1 tJUl 

;d2iai ^j2l 

C_Alall Ajjljt-All (J Cy 0.616346 <^'>4*11 4 j\\ ;^j2l li$J i_iiyi 

;^ljll ^Jill 

C_Alall Ajjljt-All Jj^ j- 0.639711 ^1 4jll : f jA\ 141 
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j 0 ^ lilall AjjIjla]| Jj- 1 ?- Cy 0.330888 ^jll i^jJI c_iik]l 

j 2 !*^ 

aJL^.j 4 cJ^^ 2 c lilall Aj_lljt_ 2 l Jj^ c> 0.949622 <^'j 4 «JI fSjll if.jJI 141 

j aIU.) 

*^-j\-iuill ^^21 
j 0 o^^.^-21 ^^^^*21 

a.Wj 2 (J^^- 2 *- iU 2 ' Aj_iljt_ 2 l (Jc> 0.640219 ^jJ' 1^1 l_ALJ! 

j ^j-^3 1 aJL^ 

4 l> £ ^- 2 ^ ).wj 2lO^*2' 2) -0 ^2 ^121 ^ ^4jojVI A-jI^- 2 (^5^ 

# dil«l2kj JO A.nUo ^-jJa ;^j-£x ^21 A.-n. n 1 
2 ^2a2t (j* j 0.315576 g2tj2i*2 ^jil ;A. j;U-a' l 

;d2l2t g^j^yjVt 
uJjVj ?j2i 

j 0 O^^.^2l (J^^^2l 

0.1^. j 2 (j^^- 2 <•_lllall Ajjlx-2l J 0.753165 ^^1^1:^1 

j o-^- 2 aJL^-) 
^jgl £J$ 

.oJl^.j (j O^^.^21 

o2l^.j 0 (j^^- 2 1 _ \\h\\ Ajjljt_ 2 l Jj^ (j* 0.132686 g2lj2i*JI ^ jJ' :^j2l l_ALJI 

(SAj.wll A-ulIall j) ; <22121 ^j 2 l 

# dil«^^ 10 ^^.^-21 

oA^.j 0 lL^" 2 1 lU 2 i Aj_Ajt_ 2 l Jj^ j- 0.203047 ^fS j 2 ' : f j 4 ' 

ifjljll ^j2l 

j 10 ^^.^-21 

oA^.j 2 (J^^- 2 ^ 2 ^*2' AjjIx-aII Jj^ c> 0.592781 ^J^ 2 ' fSJ 2 ' If. j4' l^ 2 

; L )abaUJl ^^21 
# C1jI-1 ^,j 3 !*^^^^-21 

&A^.j 2 (J^^- 2 ^_*221 Ajjlx-all Jj^ t> 0.641142 j^ 2 ' fS j 2 ' if.j 4 ' l^ 2 
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# C1jIa^. j () )A 

aA^.j 2 (iL^- 2 1 _lllali Ajjljt-A]| 0.711578 cAAl' Ho 2 ' :fj^' W 

I^Lall f jjll 

aA ^.j 4 (iL^- 2 1 lliali Ajjljt-<Ji Jj^?- u* 0.976901 ^'>4*11 ^jll 14- 2 c_iiyi 

1 0* l.Wj ^aJ|J ^-Luj (j-0 CLlllill ^ijoaVl AaI^J 

# C1j1a^. j IQ A-nlLa 4,-^ni 

.fjj 2 l> j 0.612898 <_;4lj4*ll ^ijl) ;A_iAlall J^aj ^c.j^ 

IiMj 22 f Jf *^ 2 

: JjVl ^j2' 

/aA^. j Q | A 

aA^j 4 U^^- 2 ^Ajjlx-<ill Jj- 1 ?- l>* 0.940874 <_ r jlj4*JI jll ; I4- 2 <—ilkll 

^c!j1a^.j 4 (j--^ i aJL^.) 

:^ 2 ^ 

a aA^. ^ Q | A 

aA^,j 3 (J^^- 2 ^_ \\h\\ Ajjlx-<i]| Jj- 1 ?- Cy 0.830444 ^3jll i^jJI 14 - 2 S-4L3I 

^c1jIa^.j 3 (j*^31 aJL^.) 
(aAjAaJt A-nliall diL-aj) ;c1i11a11 ^jaSI 
# C1iIa^.j 10 ;A 

aA^.J 2 (J^^- 2 c lliai! 4_1 iIjlaJI Jj^ c> 0.761498 c*4j4i*JI ^jll :?. jJI 141 tAUI 

^ jjll 

# C1jIa ^,^ 3 !*^ 

aA^.j 3 U^^ 2 1 Ajjlx-all Jj^ j- 0.823155 <^l j4*ll £ J' j4' 141 ‘-A- 2 ' 

; L )olqUJ 1 ^jajI 

# C1jIa ^,^ 5 !*^ 

aAaa.j 4 (j^^- 2 1 _illaJl Ajjljt-All Jj^?- l> 0.996509 <^'>4*11 jll ;^j2l 14! sAkll 

/aA^. ^ 1 ;A 
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ft-W j | _lilall Jj- 1 ?- Cy 0.382630 fSjll ifjJI c_iik]l 

i^Loll <»j2' 

/&A^ J 0 O 

aA^j 0 lL ^ -2 c _lilaJl A-IAjl-oII 0.018751 fSjll :?j£\ 

.Cll^.j 7 2j.i=.j jj jj-a fl £jljll Ajlg-i ^ 

.dll-la .j 10 jjll*** * ‘ *** |J-^^' 4ai_LLl 

,(»jj 1 A*j 0.015373 f$jll iAjALII J j)x*o^ 2lC- 

JXujVI 

xjjVt gjjjl 

/oA^,0 !*^ 

&A^.j 2 C)J^ ^Ajjlx-all Jja^. 2 p* 0.599484 ^ c . 2 '^" 

^ajIa^.j 2 i aJL^ 
(£aiw \1 A-niiall j) ^ jA\ 

. oA^^ 10 

aA^.j J U^^- 2 c \\h\\ AjjljL-<i]l Jj^ t> 0.583797 ^jll ^ jA\ 141 tJUl 

iAO fjjjli 

# C1 jIa^,^ 9 !*^ 

oA^.j 3 (J^^- 2 1 lilall 4 jjIjla]| Jj^ c> 0.835045 ^1 jAll ^Jl ^jJI 141 AUI 

l£jbjl ^ 

# C1 jIa^.j 6 !*^ 

6.WJ 1 (J^^- 2 c lliai! 4_1 jIjlaJ| Jj^ c> 0.362963 g4>j4*ll fS J\ ifjJI 141 AUl 

# C1 jIa^,^ 5 !*^ 

aA^.j 2 U^^ 2 1 Ajjlx-all Jj- 1 ?- j-a 0.699827 fSjll if j2l li$J <■ . iU4 l 

# C1 jIa ^,j 3 !*^ 

oA^.j 0 (j^^ 2 1 Ajjlx-all Jj- 1 ?- j-a 0.089972 fSjll if j2l li$J (. . 3J-4 I 

ifjL2l fj2' 

.ajIa ^.^ 3 !*^ 
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ft. W I 


fiA^.j 0 _lliali c> 0.155004 ^fSjll if j4' ^ 

^ AjIaj 2 i c*i.w j cIjIa^. j 3 ^aj! ^AjI^j 

# C1)Ia^.j JO 4.nU-i ^.jJa A.-^n \ 

2 f-^' c>j 0.424699 ^jit A.n'^" J J)x*Q^ AC* 

;qjjJLuJ| p 

: JjV' f j4' 

# C1)Ia^.^ 3 ]C 

fiAA.j J (j^^- 2 <■_lllall A_l)lx-<i]| Jj^ j- 0.373323 j4*ll ^Sjll ; ^1 

i^t ^ 

# aA^^ 2 ]C 

O-Wj 1 cIL^ - 2 1 Ajjlx-<ili Jj^ c> 0.379252 <^'j4*ll fSjit jJ' 

(sAjA^JI AajIUI C*iL*oj) ;i1iHa] 1 ^j-ill 
# C1jIA^.J 1 1 

^.j 2 u^^- 21 AjjIx-aII Jja^. l>° 0.630487 fSjll if j4l <-AkJ( 

# C1)Ia^,^ 9 ]C 

^.j 1 cJ^^- 2 c \\h\\ AjjLx-a]! Jj- 1 ?- 0-® 0.584059 ^5jll i^jJI c_ilk]l 

# C1)Ia^.^ 3 ]C 

^■j 0 uj^ L_ii!all Aijlx-<JI (Jjc^. 0.138283 ^S^ll ifj-Jl Ia^J L_iiUl 

]^jjjCLu3I ^^AjI 

# C1)Ia^,^ 3 ]C 

^.j 2 (jj^ C__liLall AjjLx-<J| (JjA^. 0.615948 j-uaxJl if jJl lA^J C-llIall 

i^Loll ^j2' 

# C1)Ia^.j () 

&A^j 4 (j^^- 2 1 _ \\h\\ A-l)ljt-A]| Jj^ j- 0.928577 ^j4*ll fSJ' if j4' I4 2 

) C‘ l W j j C1 )Ia^. j 2 (j-0 (^^1 ^JjjCLuJI ^^5*3 

# Cl)ljl^.J JO A .))\h ^-jJa A-^JJ- 2 

.fbl 3 f^l' c>J 0.892844 ^ £J\ i^UJI J J^J CC- 


oA^. 


W 


aA^k 


36 





?b 11 

(Jjj-ajJ 

4 < <1 U»\l 



t>> 

UJJ^' 

uJkll 

Hb" 

V 1U\ 


fbVi 








(l)fcjf-vl 





1 

0.419225 

12 

JjVl i“jd' 





2 

0.672281 

11 

^ jJi 





1 

0.556692 

9 

cLi]U]| ^ jA\ 





0 

0.179291 

8 

jll fJ A\ 





0 

0.066128 

8 

\\ ^ jJl 





0 

0.136442 

8 






0 

0.219630 

8 



0 


8 

4 


8 









(2)tj^Vl 





1 

0.345517 

8 

JjVl ?J\ 





1 

0.520493 

7 

^iUll 





2 

0.616346 

6 

dillall f jA\ 





2 

0.639711 

4 

t>' j 1 ' i“jd' 





0 

0.330888 

2 

{Jtiol'sll ^jJl 


2 



4 

0.949622 

2 

^idiLuJl ^ jJl 


2 



2 

0.640219 

0 

^jLuJ' ^ jJl 

0.315576 

4 

1 ()4_ulla >» 

0 

12 


0 

jiulVI 








(3)£^VI 


2 



2 

0.753165 

0 

JjVi (.jJi 





0 

0.132686 

0 

^iUll 





0 

0.203047 

10 

^jJl 





2 

0.592781 

10 

fr 1 ' j 1 ' i“jd' 





2 

0.641142 

8 

^ Jjll 





2 

0.711578 

6 

^jJl 





4 

0.976901 

4 

£jlulll ^ jJl 

0.612898 

2 

1 ()4_ulia 

0 

12 


0 

jiulVI Ajlgj 








(4)^Vl 


4 



4 

0.940874 

0 

JjVI (.jJl 


3 



3 

0.830444 

0 

^iUll 









2 

0.761498 

10 

CLilUIl ^jjll 






3 

0.823155 

8 

j 1 ' (“j^ 1 






4 

0.996509 

5 

(Jtiol'sll ^ jbl 






1 

0.382630 

1 







0 

0.018751 

0 

£jluill ^Jjll 

1 

0.015373 

7 

1 ()4_uiia £-Ja 

0 

17 


0 










(5)^‘VI 



2 



2 

0.599484 

0 

JjVl fjJl 






1 

0.583797 

10 

^iUll 






3 

0.835045 

9 

^jdll 






1 

0.362963 

6 

j 1 ' 






2 

0.699827 

5 

^ jdll 






0 

0.089972 

3 

^jdll 






0 

0.155004 

3 

^jdll 

2 

0.424699 

2 

1 QA-uUa ( x^Ja 

3 

9 


3 

pjiuiVI 















1 

0.373323 

3 

JjVl (.jJl 






1 

0.379252 

2 

^aai ?jJ' 






2 

0.630487 

11 

CLiilall ^jjll 






1 

0.584059 

9 

jii 






0 

0.138283 

8 

~s \\ ^ jdll 






2 

0.615948 

8 

^Jjll 






4 

0.928577 

6 

^jLuJl ^ jbl 

3 

0.892844 

0 

1 ()4_niia >» 

2 

11 


2 



: guild) 




l$J3 i : ').W __i]l ^bV' 


L-jyi 


p jfuiVl 





.fbV' i>“ 14.3% l$' 4jA^. f U 6 4lbA 

.^jbjall l_llL]l 4Aab 23.07% (_$' o-i^J 15 ^ S*~'"' f^.J ‘■"'4^* dll.Ixjll AAC- 

dll.la.AAC- ^yi ^lc.1 aAa .j 10.83 bc._jAjoil $.l^2ii]] 4 ,'jlbJI dll-la.^jll AAC- b,.-.j|La 

& 



;i-illall A K<% 5 J^- ;1 

A Ax] ^11 ^"wNf I £jjjj]| _b>ajj IaAxJ ^a]I Aib j)) AAC- b,.■ AAA^A A^l AJJJ 

;(JjAibb b■» • Llojj (jjb j]| 


Number of Customers/Day 

8 

10 

12 

14 

Probability 

0.35 

0.30 

0.25 

0.10 

: Jbll ^jja]' 

oLi. <ic. jVl (j-a AAC- (_£jibj (j_^b (J5 

Number of Loafs/Customer 

4 

8 

12 

16 

Probability 

0.4 

0.3 

0.2 

0.1 


_l_LajJ jl±k]| IaAxJ ^a]I Aic- jVI AAC- b,nj'i^ AA ^j j_l*C. ^abl S ■ bjAj ^^51^ 


:cJxJI 

^Jj (J£l (j-'b^]! AAx] (1) J jAa. Axj 


Number of Customers 

CDF 

Random Number 

8 

0.35 

0.01-0.35 

10 

0.65 

0.36-0.65 

12 

0.90 

0.66-0.90 

14 

1 

0.91 - 1 


(J£l Ait jVI A Ax] (2) JjAa. Axj 
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8 ^ (1) c>j R = 0.25 :JjVl 



8 lA 1 jJt ^ (1) J c>j R = 0.18 f jJ' 



10 (1) Jj^ t>“j i? = 0.59 j»jJl 


EE 





Customer Number 

R 

Number of Loafs 

1 

0.55 

08 

2 

0.64 

08 

3 

0.10 

04 

4 

0.61 

08 

5 

0.22 

04 

6 

0.85 

12 

7 

0.42 

08 

8 

0.01 

04 

9 

0.98 

16 

10 

0.05 

04 Total = 76 


8 Cyh ji' ^ (1) i>ji? = 0.20 jM f jJ' 


Customer Number 

R 

Number of Loafs 

1 

0.11 

04 

2 

0.23 

04 

3 

0.68 

08 

4 

0.41 

08 

5 

0.96 

16 

6 

0.48 

08 

7 

0.11 

04 

8 

0.59 

08 Total = 60 


8 u^j jll ^e- (1) Jj^?- c>j R = 0.11 fj41 


Customer Number 

R 

Number of Loafs 

1 

0.10 

04 

2 

0.25 

04 

3 

0.01 

04 

4 

0.93 

16 

5 

0.70 

08 
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6 

0.66 

08 

7 

0.74 

12 

8 

0.79 

12 Total = 64 


Joxx)jla li! t Uj6 j 76,64,76,60,64 ^LjI Ax-LloJI Aic. jVI <jli h^&j 

.^F j 68 j* ^ jVl 


; $.1 

;JUll£ AjjIjlxJI jj£j AjjaJ) ol^La^lt 

jjbjll Ji^c. Ajjlx-a 


Number of Customers/Day 

Probability 

Cumulative Probability 

8 

0.35 

0.35 

10 

0.30 

0.65 

12 

0.25 

0.90 

14 

0.10 

1.00 


Ajjlx-a (JjJl^. 


Number of Loafs/Customer 

Probability 

Cumulative Probability 

4 

0.4 

0.4 

8 

0.3 

0.7 

12 

0.2 

0.9 

16 

0.1 

1.0 


:<JjV' f j^' 

|jj 0.35 j 0 fSjil '4* j' 0.125002 A J L - '^“0 dpWj4' ^ 

8 — JjVi fjJl LpW jl' 

8 31 (jjLj jll (j-a (jjjj L& Aic-jVl -i-lc. (jVl JAaJ 


Number of Customer 

Random Number 

Number of Loafs 

1 

0.747727 

12 

2 

0.165930 

04 

3 

0.807279 

12 
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4 

0.691822 

08 

5 

0.332073 

04 

6 

0.865662 

12 

7 

0.954414 

16 

8 

0.605033 

08 

Total 


76 


ILcj 76 — JjVt j» j41 LcLi4l 4ic jVI AAc Ia] 

:<^l f j4l 

li] 0.65j 0.35 ^Sjlt Iaa ji Ujj 0.436581 yb'j^c. ^j dpWjlt aac 

10 = (^liit j»j4J jib jit ^ 
10 41 jibjll j* jjJj (JSl Lie jVl AAC. jVl AAaj 


Number of Customer 

Random Number 

Number of Loafs 

1 

0.795704 

12 

2 

0.191331 

04 

3 

0.326339 

04 

4 

0.760580 

12 

5 

0.232169 

04 

6 

0.766908 

12 

7 

0.897992 

12 

8 

0.498371 

08 

9 

0.593898 

08 

10 

0.917927 

16 

Total 


92 


ILc. j 92 = ^bll j»j41 Ac. 1x41 4ic jVl AAc Ia] 

: d4bll e j4l 

tit l.OOj 0.90 jjj fSjll Iaa jl Ujj 0.975134 ^'^bc ^j <. . jibjll aac A^ji 

14 = cs-ibitt jjbjll ^ 
14 41 jib jll j-a jjjj Altj$\ A AC. jVl AAxj 


Number of Customer 


Random Number 


Number of Loafs 
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1 

0.500345 

08 

2 

0.377338 

04 

3 

0.497917 

08 

4 

0.560237 

08 

5 

0.742156 

12 

6 

0.066540 

04 

7 

0.953874 

16 

8 

0.048342 

04 

9 

0.133688 

04 

10 

0.145730 

04 

11 

0.313932 

04 

12 

0.656628 

08 

13 

0.146369 

04 

14 

0.688054 

08 

Total 


96 


' ajf-- j 96 = <221211 j21 4ic. jVi .lie 121 

f j2l 

12] 0.90 j 0.65 jjj 12 a ji Ujj 0.852771 ybljdic. ^j <■ . i^ > < < jjbjll ^ 

12 = cs-^' dpWjl' ^ 
12 21 (jjb jll j-a (jjjj (_]£! 4ic- jVi -i^c- (jVl 


Number of Customer 

Random Number 

Number of Loafs 

1 

0.102021 

04 

2 

0.352606 

04 

3 

0.739246 

12 

4 

0.278503 

08 

5 

0.495604 

08 

6 

0.471064 

08 

7 

0.214966 

04 

8 

0.784797 

12 

9 

0.922574 

16 
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10 

0.011573 

04 

11 

0.530562 

08 

12 

0.811989 

12 

Total 


100 


Uj6 j 100 — Aic-jVI lij 

l^u-aL^JI ajjjI 


'4 0.90 j 0.65 ^ajll '+*> ji L*jj 0.676495 ^j 

12 = ^1411 ^ j 41 2p4 jll .lac. 
12 41 2pWjll 2)-a ojfj ^4c- jVl -i-ic. jjVl 


Number of Customer 

Random Number 

Number of Loafs 

1 

0.113377 

04 

2 

0.682001 

08 

3 

0.860924 

12 

4 

0.616596 

08 

5 

0.670505 

08 

6 

0.996726 

16 

7 

0.203282 

04 

8 

0.616869 

08 

9 

0.337997 

04 

10 

0.273178 

04 

11 

0.832140 

12 

12 

0.575714 

08 

Total 


96 


liic. j 96 — (*^^4 Lc.Li4l <ac. jVl ^ac lil 

jA U-a Jj Lc-Ll4l <ic. jVl AiC. -Luai jla 15] 


Average Number of Loafs = 


76+ 92+ 96+ 100+ 96 460 


= 92 

5 5 

Liajj Liic-^j 92 -4.1C.1 _ji.+n 2.>»avi 
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: (M,N) ^ Sl£U* ;6 Jtl« 

cjl 5 cs^ (N) 4*^.1 &j3j '^j 11 (M) 3LP^ lS3^ L5 J^I jl 3^ 


JLal^VI £j jjjll . ij -aaj l^ja 

i** v w < ^S\ 3 J '3 j 4_iALi3l C3 a^.3^ 4sjuj 31 * al£L^-3l ^iAklLuj3 

1^3131 3jA^3 ^ ^31 ^2 Ajj)U->x >'1 Adh^jll j^a3 

Demand 

Probability 

Cumulative Probability 

Random Numbers 

0 

0.10 

0.10 

0 . 00 - 0.10 

1 

0.25 

0.35 

0.11-0.35 

2 

0.35 

0.70 

0.36-0.70 

3 

0.21 

0.91 

0.71-0.91 

4 

0.09 

1.00 

0.92-1.00 

; Jt3l ^jj3^ 3 3 ^VIj ^aj3I 3^3 

Lead Time 

Probability Cumulative Probability 

Random Numbers 

1 

0.6 

0.6 

0.00-0.60 

2 

0.3 

0.9 

0.61-0.90 

3 

0.1 

1.0 

0.91 - 1.00 


^Sl^ # ^aJi£i]l (1)^3^ 3^ LaS (JiiLujjj ^l^VI ^»^3l 4jl^-J jJ ^o3^3' £jJaj cl)' (_3 a 3^ 

0 L_Jj)\3o3l A^.^3 CjIJJ^ 5 OJ-al ^aUa_l]l 

;lM 

JI!l 31 ^ 3-j.Wi' CjUAL a^.3^Vj &a^. j 11 ^ 3 ^-^ lS 3 LaL<<i ^^3^^ 13 jj U3 ^32333 

( 43^31 &a* jja3I lAKW (jc. l iVi^j 

^gjjVj ^jj3| 

t>j 0.664078 ^3131 aja* 3 j 33 # Sa^j 11 ;JjVI ^j31 

/fiA^^ 2 3^ ^3131 .w \ 33^ 

^1 0.607454 ^3131 aiwM ^31^10 3^ 33 ,c3a^.j 9 ^-31 uj 3^3^ ;^3l3t ?^$31 

# c3a ^^ 2 ^3J3l 

0.607326 ^3J3i aia^3 ^31^10 3^ 33 ,a3*^j 7 ^31 ^jj 3^-3^ ;c3l3i *j3l 

# c3a ^,j 2 <-3131 
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0.906827 *■. * 3 J- 4 ' aj.w '4 f&j a 3 ^j .caIa^.j 5 

# CaIa ^.j 3 *.* 31 ->U 

l$' 0.526820 s->lla3( ^j a3jj .caIa^j ? jjj^2' 

^CIjIjl ^.j 2 t >. \\h\\ 

0^^) .6-1^J 1 1 4. nU-a £jJa Ji Q 

.fjj 2 f^ull t>j Lf' 0.880703 ^j *■ . cs-i^' Jj-^4' i> 

;4_aIa 3I ajjAll 

i._ilJ-4' (_jl 0.017586 *-.4J-4I aj.w' 4 ^^l^uac. a3^j .oa^.j 0 2)j; cJjVl j»j2l 

.CjIjl^j 0 

l$' 0.312635 ^ilkll AjA^a] ^j Aljj .CaIa^j 0 ;^jl2l jajJI 

_CaIa ^.j I l_i1L21 

( 0^-J 1 L>^ ) 

l s' 0.656352 *• .414 ' aja^I] ^ijjic. j aIjj .ca'a^j H a^j^]I ;d2lii]l 

.CaIas.2 L . *"41 

0.037722 c . *"- 4 ' aja^a! ^aI^ac. aI^j .caIa ^.j 9 Cjj.J'' 4 ' i£j'^> 3 ' 

.CjIas .j 0 *_4J4I 

ls' 0.860003 ^ilkll aja^a! ^j aIjj .caIas-j 9 ujJp-4' I^jiaL^JI ^^aII 

j 3 t >. llJ-all 

U^J) J 5 4. nUo £jJajJ 6 ^;Ajjlil]| AjI^J 

.fjj 2 t>j ls' 0.808951 j *- . <^3311 Jj-^4' i> 

;Aa11a1I sjjaII 

i _''141 (_^l 0.921377 *. '"41 AjA^a] ^aI^jaC- a]^ 3 fiA^j () A^^^a]l 41 ;<_ljV' 

.CaIa^j 4 

0.858579 4j-^ ^j Aljj .caIa^j 2 fj^' 

.caIas .j 3 •_iL2ji 

( 0^-J 1 L>^ ) 

(_^l 0.989726 L .''aja^aI ^aIjjac. Al^j CaIa ^j 5 Cij-J '';*241531 

.CaIas .j 4 aaILJI 
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t_s' 0.528333 s-41a]l >4c. ^j ,dil^.j i ;^ljll 

^ 2 l . 

( O^-J 1 L>^ ) 

l$\ 0.784676 s-41a]| ,ij.wM j o t jj3'^ , ' a ^ aj21 

j 2 ^121 

( *^j 2 ) 

2)-0 . t - 2 > ^J 1 1 4-nU-> 0 ^^-21 •A.Ml.Ml g^jj 21 AjI^j ^^3 

.f jj 1 (>jiii 0.059002 t^L*4c. ^j ^lill Jj^?JI (> 

;AjuI^) 1 I £^)j 2 I 

^U 2 l ^1 0.838344 t> .^121 ^v*^^ 2 ^j /o ^^.j o *^^■^^■ 2 ^ ^i^ 2 l 

.CjI^j 3 

( *^J 3 c>^ ) 

ls' 0.643672 < oll2 1 ^^2 ^j 2^j ,ch\^j n ujJp^' fj21 

^ 2 ^2121 

^1 0.425546 ^2121 aj,w 2 ^ 2 ^ic. ^3^) 2 ^j # cij|.i^.j 9 ^^^.^-21 ^^21 

# dl|jL 2 kJ 4 L_ 212 l 

0.034398 s 212 l ai:i ^2 j 2 ^j .ciil^j 5 jjj ^21 :^ 2 jl' ^j 2 l 

# dj|.l^ j 0 ^121 

^1 0.441595 ^321 Aj.w'i' 1 ^jI^jujc. ^5^) 2 ^j # c! 2 .i^.j 5 (jj^)^2l aj21 

# c 1 jIa ^,j 2 ( -. ll32l 

^aJiiili O -0 ^) . l -- 2 *^J 8 ^ .^“^J 3 ^^^21 ]4jl 2^J| d^)j 2 l Ajl^J ^5*3 

1 f^' u-*j l£ i 0.224523 ^'>4c. ^j Jj-^?3' Cy* 

|Aju, 1 <<jL 2 I *D^)^ 2 l 

c t i\J 21 ^1 0.696218 ^321 aj.wM 2 /^'wj 3 .^^.^21 ^^21 

j 2 

(j$\ 0.883172 4-2121 ju.w‘i' ^jt^ic. 2^j # ciil 2 L^.j 9 uj3^2^ 

^cIjIa^,^ 3 ^ 2 Jall 
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0.785434 ^y .CjIa^. j 6 ^ y^y^ oj ^j2l 

# c1jIa ^,^ 3 ^1**^ 

0.169593 \\h\\ aiwM ^jI^jIic. ~^y .ciiIa^j 3 ^^21 

# C1jIa ^.j \ L_llL2l 

ijp\ 0.256014 s-2121 aiwM ^y ,^2a^.j 2 <^2^*11 ;^jii-<iLiJl aj21 

# CjIa ^,j \ L_llL2l 

Cy^) .^il*^.J 10 4. nU«a ^jJa y /&A^.j ] ;Ajud-oLiJl £^ja3I AjI^j 

.f»jj 1 t>j ls' 0.178084 ^h'j^ ^j i . '^“0 ^411 JjjlJI 

... Ij&!>j 

l^llUll (J^3 (jjlAI 


Cycle Day 

Beginning 

Inventory 

Demand 

Ending 

Inventory 

Shortage 

Quantity 

Order 

Quantity 

Days Until 

Order 

Arrives 

1 1 

11 

2 

9 

0 

- 

- 

2 

9 

2 

7 

0 

- 

- 

3 

7 

2 

5 

0 

- 

- 

4 

5 

3 

2 

0 

- 

- 

5 

2 

2 

0 

0 

11 

2 

2 1 

0 

0 

0 

0 

- 

1 

2 

0 

1 

0 

1 

- 

0 

3 

11 

2 

9 

0 

- 

- 

4 

9 

0 

9 

0 

- 

- 

5 

9 

3 

6 

0 

5 

2 

3 1 

6 

4 

2 

0 

- 

1 

2 

2 

3 

0 

1 

- 

0 

3 

5 

4 

1 

0 

- 

- 

4 

1 

2 

0 

1 

- 

- 

5 

0 

2 

0 

2 

11 

1 

4 1 

0 

3 

0 

3 

- 

0 

2 

11 

2 

9 

0 

- 

- 

3 

9 

4 

5 

0 

- 

- 

4 

5 

0 

5 

0 

- 

- 

5 

5 

2 

3 

0 

8 

1 

5 1 

3 

2 

1 

0 

- 

0 

2 

9 

3 

6 

0 

- 

- 

3 

6 

3 

3 

0 

- 

- 

4 

3 

1 

2 

0 

- 

- 
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5 

2 

1 

1 

0 

10 

1 



53 

85 

8 




3.4 — 85/25— ajjLIia]! _Lxuj 

.^bVI c> %20 b' fbl 5 l$_ja ^1 fbVI ^ 
.^l^iiollO-%15.09 b' ( 8/53) 

;J^uu1aI1 c # u^j g£ ;7 

b* ^jl Abbuli b* # (jLbl b* Lxixa (J.WUm’i (J^bbl ^Ac. -1^.1 

(jl J^lb bi£ # (Jbi.^)]| b* 20% J ^bbll b* 80% (J^bj b* l^Ja l Aj 

JL^.^11 40% Aala J (Jbdl b -0 ^bxi l^jUaob b*b lg-i±laLkj ^jbUl c-Luiili b* 70% 

( XJJJ g.Luiill A, iJ-ia, j ^jlll ^bbl b' ^J^- 3 AjLLuJI b^ bjajl # blii bj)b^j l^J^±Lal-^J b 3 ^ 

Jb) 10 j 7 b^ 4-^1 ^4 bill? Jb) 22j 18 b^ 3 b^'^* <y jj- 2 

IgA's J Jaj^jbb (Jbu^VI LlgjJ Vbb 15 (^\ 10 b^ AJ^joiLbl b1 *»** til 

^bl 5 «^«^b 


:lM 

;AJbll Ajjb-bl bj^-i 

AJlA^jjb 3 (JJ-bll ^bjbt-b JJ-^- 


Number of Houses 

Probability 

CDF 

Random Number 

10 

1/6 

0.1666 

0.00000-0.16666 

11 

1/6 

0.3332 

0.16667-0.33320 

12 

1/6 

0.4998 

0.33321-0.49980 

13 

1/6 

0.6664 

0.49981-0.66640 

14 

1/6 

0.8330 

0.66641-0.83300 

15 

1/6 

1.0000 

0.83301-1.00000 


L—lJaL^bl Ajjb-o 


Who Answer 

Probability 

CDF 

Random Number 

Female 

0.8 

0.8 

0.00-0.80 

Male 

0.2 

1.0 

0.81 - 1.00 


JLbl b^ £-ba (-b b 3-3 ^ t bul£ lit Ajjb-<a bjji^. 
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Female Donate? 

Probability 

CDF 

Random Number 

Yes 

0.7 

0.7 

0.00-0.70 

No 

0.3 

1.0 

0.71 - 1.00 


JLJI (j-o £3*13 (jA (jlS li] Aijlx-o (Jj-1^. 


Male Donate? 

Probability 

CDF 

Random Number 

Yes 

0.4 

0.4 

0.00 - 0.40 

No 

0.6 

1.0 

0.41 - 1.00 


^£^11 AjjIx-a (Jj.1^. 


Female Donation 

Probability 

CDF 

Random Number 

18 

0.2 

0.2 

0.00 - 0.20 

19 

0.2 

0.4 

0.21-0.40 

20 

0.2 

0.6 

0.41-0.60 

21 

0.2 

0.8 

0.61-0.80 

22 

0.2 

1.0 

0.81 - 1.00 


Ajl^Aj l£^\ £\\a\\ AjjIx-g J 


Male Donation 

Probability 

CDF 

Random Number 

7 

0.25 

0.25 

0.000 - 0.250 

8 

0.25 

0.50 

0.251 - 0.500 

9 

0.25 

0.75 

0.501 - 0.750 

10 

0.25 

1.00 

0.751 - 1.000 


^(J^ijjajV 4-pl^ixll (jj^V ij^uj ^1 ^1 «v a \\ (Jjji^. l^i^l 


^ jlA'N.xi 


£3.11 (Ja 


JjiJl 


fj4* 


21 



1 

15 

JjV! 


8 



2 




19 



3 




20 



4 




18 



5 
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19 



13 



131 

0 

V 


14 




.JU) 143 715 c'i».,a-^ 4 jI 5 44^-j ^ 

.((Jki) 148.5 ^ ^ ^; a ^' L-bol^l 
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;j<uLi3l Sl£la^) 

; Excel ^taWj ftjjjj £y» AIAxaI) 

IgJ ^\\ (Jjj-a j\\ a_1a^ 1 Ajjlx^J Excel ^ 


Time between arrivals 

1 2 

3 4 

5 6 

7 

8 

Probability 

0.125 0.125 

0.125 0.125 

0.125 0.125 

0.125 

0.125 


-u\j\\ IS diULnll JaJ ^ CDF £U ^ o£ 


□ g£ h a # a s? * ^ IB <ST *n 

- °* * 4 z /» £i 5i |U| < 

C2 H =VLOOKUP(RAND(),$A$2:$B$9,2) 


A B 

C 

D 

E 

F 

1 

CDF IAT 

Observations 




2 

0 1 

4. 




3 

0.12511 2 

5 




4 

0.25^ 3 

2 




5 

0.3751 4 

4 




6 

0.51 5 

5 




7 

0.625| 6 

1 




8 

0.751 7 

8 




9 

0.875 8 

5 




10 







^xIaII aiSaaII j djVl ^3 CDF i aJL ^j 3 (jl ^ i> j -1 


tL5 jl311 3 ^ax]| ^3 ^jI^JojlII 

# fi^)juoljA ^ | .00 ) (3f^ ^lill A.A jq'lj ( 0 ) (j-G ^Lua.yi AJL ^3 ijuj -2 

(C2 ) A_1aaL1a1I aAlW ^3 d^.Aj ^ix]| ^IxIaII ^aJ3 Ail^J ^I^)a1I ^3 -3 

= VLOOKUP( RAND(), RANGE OF SAMPLING TABLE, 2) 

Ulk J <i jUJI Jja^ a^ ULJ ^ ill JUJI RANGE OF SAMPLING TABLE ^ 

. f/(0,l) cs^' RAND() llal^kj J^y ,$A$2:$B$9 j* J4^ tk 
C-J^linA Ajjc- ^-N. "V \ 3^C- Ail^d C2 A-ll^^ ( AjoU d L ^ ^ -4 
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tOi^' L 

: jii Jli« 

4^q. W A-Lq^I aJ 

Service Times 

1 2 3 4 5 

6 

Probability 

0.01 0.020 0.30 0.25 0.10 

0.05 


■um ^ cjULnll lM ^ JL^\ <lb jj£ 


C2 

-| = =VLOOKUP(RAND(),$A$2:$B$7,2) 


A 

B | C 

D 

E 


1 

CDF 

Service Time Observations 




2 

0 

1l 5 




3 

0.1 

2 2 




4 

0.3 

3 4 




5 

0.6 

4 2 




6 

0.85 

5 3 




7 

0.95 

6 1 




8 


3 




9 


4 




10 


3 




11 


3 




12 


3 




13 


3 




14 


4 




15 


3 




16 


| 5 





;4_jjlaj CjUjJjj qa AJjIjla]) 

^ji-iibtt frjjjjll ppa 44 Axa1| -1 

(_£jLl*-a l j jsaji 165 ^** ‘ "j;)_'bi Ac. j^J-a Aj*joj i^lLall A*-al_a. l_j5Ua (jl <_pa^)ii] 

l—ljaV AjuiLLi l_l5lla]| (Jljial (j-a 4 if. Ai]jj Aj^p ^joi 5 

I^JIaII (JiAj ^pjjj 


A2 - a =ROUND(NORMINV(RAND(),165,5),0) 



A 

B 

C 

D 

E 

F 

1 

Height 






2 

156 






3 







4 








;<JI jA 3 ' '.a AA'i.d l_j& 


number j a*JI j ,ROUND( number, num_digits) -1 

.numdigits 
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iLiALLa <1141 oaaj .NORMINV(probability,mean,standard_dev) -2 

.standarddev *-«'mean ^ c> 

.RANDQ probability j' 


. f/(0, l) ^ c^lj RAND() *Jbll -3 


^JUdxJl CIjIa^LuIaII Ail^j £i]a!ljaLl 4, ^C.ajJ L 



A 

1 

Height 

2 

167 

3 

170 

4 

165 

5 

162 

6 

160 

7 

158 

8 

164 

9 

163 

10 

162 

11 

163 

12 

165 

13 

161 

14 

164 

15 

172 

16 

161 

17 

163 

18 

156 

19 

170 


i AJ.'bl l 6* -2 


Data j Tools j^l £ <1$j ^IjAdl jj*i41 <*J aJjj 4 jj jl\\ aaLlII aa^ j2a 


^Ull£ Analysis 
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SI File Edit View Insert Format 

□ tfy* 

ca fca £a 3 

A2 


A 

B 

1 

Heiqht 


2 



3 



4 



5 



6 



7 



8 



9 



10 



11 



12 



13 



14 



15 



16 



17 



18 




Q 


Tools Data Window WB! Help Acrobt 


Spelling... 

F? ^ 

Error Checking... 


Speech 

► 

Share Workbook... 


Track Changes 

► 

Protection 

► 

Euro Conversion... 


Online Collaboration 

► 

Solver... 


Goal Seek... 


Scenarios... 


Formula Auditing 

► 


Tools on the Web... 

Macro 

Add-Ins... 

'p AutoCorrect Options . .. 
Customize... 

Options... 

Conditional Sum... 
Lookup... 


Data Analysis... 


f? Macro Systems Add-ins 





iiaUll .Random Number Generation 
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oiaLill ^j_jSll ^^Jt-nJall £jJjdll jidl^j _)j3e.Vl L_Uja^Jj 
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Random Number Generation 


Number of Variables: 

Number of Random Numbers: 
Distribution: 

Parameters 
Mean = 


|1 

[2°~ 


Normal 


l°~ 


Standard deviation = 


1 


Random Seed: 


~E\ 


Output options 



Output Range: 

|SAS2 

C New Worksheet Ply: 

New Workbook 

r 



OK 


Cancel 


Help 


4jjlkJl 20 J (oXaf-Vl jl) J 

1 j jIaB 0 ^ j (Default) -44' 44?' Parameters <dU-dl 4j 

Ajlk 44 L&£ Random Seed *1 jill 44 <_4^j jUx-dl 

: ^4jj $A$2 



A 


i 

Height 


2 

-0.6579421 


3 

-0.4487038 


4 

-0.3394439 


5 

-0.5891775 


6 

0.154954 


7 

0.9561427 


8 

0.4158619 


9 

0.7180415 


10 

0.3869241 


11 

1.9326035 


12 

1.0636563 


13 

0.6662299 


14 

0.4530227 


15 

1.4752686 


| 16 

-1.8174069 


17 

0.4232129 


18 

0.7828271 


19 

-0.2751165 


20 

-0.825853 


21 

0.6471532 
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SiaUll 


Jjic. jjila £JjjJ dllA&LLall ^j-a ,11c. (_gl Ailj!ll 



aJjI] (jjJall ^_pa*J jjjjAi l_ S^joi (JjLaaajI _dllj«jjjj 7 (jjj 

-( ^j|jjioC- i_sV Clll-lkUkUi 
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Excel 

fcu 4JSU alSU^> ;j Jlla 

i" A_lA^all ^3 ' » 1 l—ll*JI AAC. AJiij A_j£AaLujAjVI i4ll*Jl £AA jjjl^xi Clll£^)jJu A^l Aa^jA 
80 L . ' r - j "' 1 ‘ *' A_ia£^i]| LaLaj ^ jlla j&j IajjA jA*J " (jl (JaIa^I] LS^J^ CS^ A_llLk j-lAA^f 

(jc. CjIaIaa A*j .AjIc. 40 (jc- ‘■"' 1 -^ i °' '-<d£ 4_jj£^a]l AJuxa a£j4JI ls Jc. (jli j lillc- A_Jc. 


cSlkll yU-dl JU1I ^Jjjsll JjS AuUl 


Demand 0 

1 

2 

3 

4 

5 

Probability 0.1 

0.15 

0.20 

0.30 

0.20 

0.05 


^aLiadl 12 a *ol^L^-4 Excel ._2 

;A,^.*>ij>dl LDlidl ^IaII (Jiijij Excel O' 0 ^- a -^ 3 

1) A1 => Number of Days to sell 40 items 

2) A4 => Day 

3) B4 => Demand 

4) C3 => Cumulative 

5) C4 => Demand 

6) A5 = 1 

7) E4 => CDF 

8) F4 => x 

9) E5:E10 = 0,0.1,0.25,0.45,0.75,0.95 

10) F5:F10 = 0 , 1,2,3,4,5 

11) B5 = VLOOKUP(RAND( ),$E$5:$F$10,2) 

12) C5 = B5 

13) A6 = IF(C5<40,A5+1,” ”) 

14) B6 = IF(C5<40,VLOOKUP(RAND(),$E$5 :$F$ 10,2),” ”) 

15) C6 = IF(C5<40,B6+C5,” ”) 

16) A7:A45 = A6 , 

17) B7:B45 = B6 j 

18) C7:C45 = C6 f 

19) Dl = MAX(A5:A45) 
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' g A.»j ■ all i_uLaJ (^ill AjliJl jLiiil l _ s -i*J (_Jioj^U ^)ji^all ;AJa^^La 

L KAl 




. . 

gr'im 



F4 


= 1 X 




A 

B 

c 

D 

E 

F 

G 

1 

Number of Days to sell 40 items= 

17 




2 








3 



Cumulative 




4 

Day 

Demand 

Demand 


CDF 

X 


5 

1 

1 

1 


0 

0 


6 

2 

2 

3 


0.1 

1 


7 

3 

4 

7 


0.25 

2 


8 

4 

1 

8 


0.45 

3 


9 

5 

1 

9 


0.75 

4 


10 

6 

3 

12 


0.95 

5 


11 

7 

1 

13 





12 

8 

2 

15 





13 

9 

5 

20 





14 

10 

2 

22 





15 

11 

2 

24 





16 

12 

0 

24 





17 

13 

3 

27 





18 

14 

3 

30 





19 

15 

3 

33 





20 

16 

5 

38 





21 

17 

4 

42 





22 








23 









0 ] A-ll^Jl i^Ua^s J C J B J A fiA-oC-Vl ^A ^a-l^ll ^)l».Tl^ (F 9 ) ^lULall (^Ac. -LaiuJal J 01 ^)li^.l 
21 AA*J 0] A. ll^ll ^A A_^jtill ^JaII A\c. AaIc. 40 £All A-<aJ)^Ul ^aljVl AAC- ^Jaxj O^i^VlJ 

# ^o95 ^AJ AjA^> -^.jl J Ajjxll fiA^J J -iaxjJ^I aII A^.j! J Aj^}^j 


; Excel SISIaaII JjKI 

AjA^. £,1^)^1 lAA ^jC* ^-4 J (J-o*Jl A-^Jj-a L—lLoi^. gaLc-Ij ExCCl (F9) 1 

# G^a (JS ^^A ol^La^ll 

Iaa j cjIjaII 2)-° ^»jaj tL_j^Ha-alt JLilb £1 £L^-a]1 ^a^aj (J-^c- 2)-^ *^1211 axj 

ftl ^1 «v a \\ 2)1 c" j ^c-IaVI (JJJAAlift 2) -0 (J^ l£ 1 (, -r J j)U^ll A. 1 lx 11 «^*Jl 

CjlA^ixilt 2)-* ^—aVVI (Jj CjIIaII gjaj£ CjIuc- f U^t Akl 2)^VW Aili l-LojL^. Jc. 
^cjllj j CjI 2)-^ CllULa gAC- 2* A^ull £ |^^.| ^Jb SlSl^^l! A-lLoC- ^A A.) 11A11 GJ)J-?kll 

^■A j)<a ill l^)l^)£j 150 lijl tl.^.ljl^k*! aIjaII *bVl 0^1^-° {£ 
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Ig . u i m'il j Workbook J-**!' oA- 1 ?- Worksheet AjjlkJl gjUill EtijiJj 

Aaaou] ^UILj <».Simulation 
.insert lJ lc. .1 

jla.4 oAjA^ 4 a* ■— l_iLiJal Excel (ji 1**^*^ ' Worksheet ' OjAlJall “CajHH ^ya 2 

.Format k * *■ >»' .3 
.Worksheet SjAliall A-ajlill ^ .4 
.Rename k* *■ >»'' ^*413' yAs .5 
Simulation e nSi« i I ^-al kljjll ^1 jl .6 

.Enter .7 

.3 0^j-o IajJj Jala 1 gj* ■ ' -l}*j (J-aaJl ^3 AJLk ^ y^J \ 4 ^ 

“SAl' c> yp : ^ M 150 A! 1 c> Simulation i Jil\ oAjAaJl <a^4l A 



:A^ Uili 150 A! 1 c> A- AAu 
.Enter A3 A (1) AjA A^ulll i_uSI . 1 

.A3 A^' J^' .2 

.Series “AM fJ Fill A ^ Edit A^ .3 
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150. "Will Stop value ^ d^>'j Series in Columns jAlkll .4 

.OK » >» t .5 

.150 (J**- flajVt 1 A3 1a5UJI IjjI^ Excel Ls^A-" 


aac. Ajjl*-a IIjLuj lALi^.^)juj ^^aII Aaj^ULj Demand ^aII 4 a^L^all ^axA 

(J*a5 Ia^J Demand "oC»j^all 4,^.C^i\l D1 ^■jl-s.'l 4,ajq'l 1 40 £a4 

:JM\ 

33 4 3-Q| fjS AaHaII 4ij. ^.U . J 


=’Demand’!Dl 


.B152 A3 jLLkl 2 


. Data > >» l .3 


jLill£ .Data Table ^ What-lf-Analysis 0 jAlkll ‘Ldlill .4 


DATA REVIEW VIEW 



c j r- 


T 

Clear 

V? Reapply 

mm 


B-l 

□/ 

l*= fn 

sf 

-»r 

0 

L 

Filter 

Text to 

Flash 

Remove 

Data 

Consolidate What-lf 

Relationships 

Gro 


Ty Advanced 

Columns 

Fill 

Duplicates Validation ,r 

Analysis v 

- 


Sort & Filter 

Data Tools 

Scenario Manager... 



n i 

J 

r\ 


Goal Seek... 















Data Table... 


.Column input cell ^ A1 ® jAlkll sasUII .5 



.6 


.4 -s. a . -A' l * \\ , i'~v SaIc.^ F9 daijAa! /7 
CiljUdl ^aaII l " n“'' (_ 5 ^J 4 i. .-.U t. A aL*j P9 ' La (_J^ Liil lA-vSl i 

:JM\ 

.8152 B3 JM' .1 
.Edit -SaijJa! .2 


.Copy .3 


65 




































.Edit .4 


.Paste Special .5 

.Values .6 

.OK-ki^' .7 


.Enter *■ >» ' .8 



A I B 

c 

D 

1 




2 Replication 


3 

1 

4 

2 

5 

3 

6 

4 

7 

5 

8 

6 

9 

7 

10 

8 

11 

9 

12 

10 

13 

11 

14 

12 


Days 


16 

15 

16 
17 
12 
17 
13 
16 
19 
17 
17 
17 


Paste Special 


Paste 
C All 

( Formulas 
(* jValues] 

C Formate 
Comments 
Operation 
(• None 
C Add 
C Subtract 


0® 


C Validation 
P All except borders 
C Column widths 
P Formulas and number formate 
P Values and number formate 


P Multiply 
P Divide 


V Skip blanks P Transpose 


Cancel 


AILlii B j 

dlULull L CLjla lilliA ;4 1^-s.St ^ 

.Tools > >» 1 .1 
■ Options 0 jAUall A-ajlill ^ .2 

.Calculation JaxjJal ajAliaJl sialill .3 

.Automatic Except Tables j^=-' .4 
.OK^i^' .5 

4 "'ll 4 a, —j 
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A 

B 

C 

1 




2 

Replication 

Days 


3 

1 

17 


4 

2 

14 


5 

3 

13 


6 

4 

16 


7 

5 

18 


8 

6 

13 


9 

7 

14 


10 

8 

17 


11 

9 

19 


12 

10 

14 


13 

11 

16 


14 

12 

21 


15 

13 

16 


16 

14 

18 


17 

15 

15 


18 

16 

16 


19 

17 

15 


20 

18 

20 



Days 4 yK -v V' i" il q . .^>U y'. .'->■i 


Excel - Book3 

lew Insert Format 

Tools Data PopTools Braincel Wind( 


Macro ► 


m a v x m 

Data Analysis... 

» £1 


- 

Q! Macro Systems Add-ins 
Update Add-in Links... 


B 

: | 


tion Days 
1 
2 

3 

4 


17 

18 
18 
20 


;4JlH]| f il ajiaU ^Jaja 
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d g» a a | m a ^ ^ e ^ | * o. . & z 


£i 51 


Cl 


B 


D 


J_ 

2 

3 

4 

5 

6 

7 

8 

9 

10 
11 
12 

13 

14 


Replacation Days 


17 

-is 


Data Analysis 


Analysis Tools 


Jj-Xj 


Anova: Single Factor 

Anova: Two-Factor With Replication 

Anova: Two-Factor Without Replication 

Correlation 

Covariance 


Descriptive Statistics 


Exponential Smoothing 
F-Test Two-Sample for Variances 
Fourier Analysis 
Histogram 


OK 


Cancel 


Help 




IT 

13 


1 T 

19 


Sjalill jgJiia Descriptive Statistics jLiaJ 


Cl 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


B 


Replacation Days 

1 17 


Descriptive Statistics 


D 


Jj-Xj 


Input 

Input Range: 

Grouped By: 

W Labels in First Row 


Columns 
C Rows 


OK 


Cancel 


Help 


Output options 
Output Range: 

^ New Worksheet Ply: 

C New Workbook 
W Summary statistics 
W Confidence Level for Mean: 
I” Kth Largest: |l 

I - Kth Smallest: 


|$D$1 


95 


% 


J9 

20 

21 


23 

14 

14 


gdiiS jAia jA La£ Cjlc-ljill 'f~- 
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A 

B 

C 

D 

E 


1 

Replacation 

Days 


Days 


2 

1 

17 




3 

2 

18 


Mean 

16.19047619 


4 

3 

18 


Standard Error 

0.558991642 


5 

4 

20 


Median 

16 


6 

5 

18 


Mode 

14 


7 

6 

15 


Standard Deviation 

2.56162151 


8 

7 

12 


Sample Variance 

6.561904762 


9 

8 

16 


Kurtosis 

1.054481973 


10 

9 

15 


Skewness 

0.890509134 


11 

10 

14 


Range 

11 


12 

11 

16 


Minimum 

12 


13 

12 

14 


Maximum 

23 


14 

13 

19 


Sum 

340 


15 

14 

17 


Count 

21 


16 

15 

14 


Confidence Level(95 0%) 

1 16603559 


17 

16 

17 






n — 16 i4l]c- Ajlc- 40 jsLjVl !—“'j!La (jl 4_liJa^)i]l ^jVl jy A ' 

H 0 :jU = 16 
//, : /y ^ 16 


i4ll3 (_ix«jj t = (^ju — jse[£i) 0 ^* jW-^-V 


1) C19 => t 

2) C20 => p-value 

3) D19 = (E3-16)/E4 

4) D20 = TDIST(D 19,20,2) 


: aAA\ SiaUll 


4 X >/ W =TDIST(D19.20,2) 



A 

B 

c 

D 

E 

1 

Replacation 

Days 


Days 

2 

1 

17 




3 

2 

18 


Mean 

16.19047619 

4 

3 

18 


Standard Error 

0.558991642 








TDIST 

X 

D19 

= 0.340749622 

Deg_freedom 

20 

= 20 

Tails 

P- 

“31=2 


Returns the Student's t-distribution. 


Tails specifies the number of distribution tails to return: one-tailed distribution 
= 1 ; two-tailed distribution = 2. 


14 
62151 
04762 
81973 
09134 
11 
12 
23 


14 

15 

jU 

Formula result 

=0.736845455 

OK | Cancel | 44 U 

- - 21 


16 

15 

14 


Confidence Level(95.0%) 

1.16603559 


17 

16 

17 




18 

17 

15 





19 

18 

14 

t 

0.340749622 



20 

19 

23 

p-value 

=TDIST(D19,20.2) 



21 

20 

14 





22 

21 

14 
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siaLill OK 


E18 



A 

B 

C 

D 

E 


1 

Replacation 

Days 


Days 


2 

1 

17 





3 

2 

18 


Mean 

16.19047619 


4 

3 

18 


Standard Error 

0.558991642 


5 

4 

20 


Median 

16 


6 

5 

18 


Mode 

14 


7 

6 

15 


Standard Deviation 

2.56162151 


8 

7 

12 


Sample Variance 

6.561904762 


9 

8 

16 


Kurtosis 

1.054481973 


10 

9 

15 


Skewness 

0.890509134 


11 

10 

14 


Range 

11 


12 

11 

16 


Minimum 

12 


13 

12 

14 


Maximum 

23 


14 

13 

19 


Sum 

340 


15 

14 

17 


Count 

21 


16 

15 

14 


Confidence Level(95.0%) 

1.16603559 


17 

16 

17 





18 

17 

15 





19 

18 

14 

t 

0.340749622 



20 

19 

23 

p-value 

0.736845455 



21 

20 

14 





22 

21 

14 






U> ^ j' P(/ > 0.34075) = 0.7368 j' l s' 0.7368 <_Sp-value -3' j' 3aa.V 

.a = 0.05 ^c- AjjL-oII AiJajail jjV Uili a = 0.05 o* p-value -3' “Cxua 


Single Channel Queue jjjUj SISla^> ;2 

:Excel 


dlULuIl j ExCCl A_^-L-a 



A 

B 

C 

D 


1 

CDF 

IAT 

CDF 

Service Time 

C 

2 

0 

1 

0 

1 


3 

0.125 

2 

0.1 

2 


4 

0.25 

3 

0.3 

3 


5 

0.375 

4 

0.6 

4 


6 

0.5 

5 

0.85 

5 


7 

0.625 

6 

095 

6 


8 

0.75 

7 




9 

0.875 

8 




10 







70 





























































E 

F 

G 

H 

1 

Customer 

IAT 

Arrival Time 

Service Time 

2 

1 

=VLOOKUP(RAND(),$A$2:$B$9,2) 

=F2 

=VLOOKUP(RAND(),$C$2:$D$7,2) 

3 

2 

=VLOOKUP(RAND(),$A$2:$B$9,2) 

=G2+F3 

=VLOOKUP(RAND(),$C$2:$D$7,2) 

4 

3 

=VLOOKUP(RAND(),$A$2:$B$9,2) 

=G3+F4 

=VLOOKUP(RAND(),$C$2:$D$7,2) 

5 

4 

=VLOOKUP(RAND(),$A$2:$B$9,2) 

=G4+F5 

=VLOOKUP(RAND(),$C$2:$D$7,2) 

6 

5 

=VLOOKUP(RAND(),$A$2:$B$9,2) 

=G5+F6 

=VLOOKUP(RAND(),$C$2:$DS7,2) 

7 

6 

=VLOOKUP(RAND(),$A$2:$B$9,2) 

=G6+F7 

=VLOOKUP(RAND(),$C$2:$D$7,2) 

8 

7 

=VLOOKUP(RAND(),$A$2:$B$9,2) 

=G7+F8 

=VLOOKUP(RAND(),$C$2:$D$7,2) 

9 

8 

=VLOOKUP(RAND(),$A$2:$B$9,2) 

=G8+F9 

=VLOOKUP(RAND(),$C$2:$D$7,2) 


1 

J 

K 

L 

M 

Service Begin 

Service End 

Time in Q 

Idle Time of Server 

Time in System 

=G2 

=H2+I2 

=I2-G2 

=F2 

=J2-G2 

=MAX(J2,G3) 

=H3+I3 

=I3-G3 

=I3-J2 

=J3-G3 

=MAX(J3,G4) 

=H4+I4 =I4-G4 

=I4-J3 

=J4-G4 

=MAX(J4,G5) 

=H5+I5 

=I5-G5 

=15-J4 

=J5-G5 

=MAX(J5,G6) 

=H6+I6 

=I6-G6 

=I6-J5 

=J6-G6 

=MAX(J6,G7) 

=H7+I7 

=I7-G7 

=I7-J6 

=J7-G7 

=MAX(J7,G8) 

=H8+I8 

=I8-G8 

=18-J7 

=J8-G8 

=MAX(J8,G9) 

=H9+I9 

=I9-G9 

=19-J8 

=J9-G9 


20 




21 

A 

B 

c | 

22 




23 


Total Service Times= 

=SUM(H2:H47) 

24 


Total time in Q= 

=SUM(K2:K47) 

25 


Total Idle time= 

=SUM(L2:L47) 

26 


Total time in system= 

=SUM(M2:M47) 

27 




28 




29 




30 




31 




32 




33 




34 

Average waiting time= 


=C24/MAX(E:E) 

35 

Probability of wait= 


=COUNTIF(K2:K47,"> 0")/MAX(E:E) 

36 

Probability of idle server= 


=C25/J47 

37 

Average service time= 


=C23/MAX(E:E) 

38 

Average time between arrivals= 


=G47/MAX(E:E) 

39 

Average time customers in Q= 


=C24/MAX(E:E) 

40 

Average time in system= 


=C26/MAX(E:E) 

41 

Average wait for those who wait= 



42 
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A 

B C 

D E 

F 1 

~G 1 

H 

1 

J 

K 

L 


M 

1 

CDF 

IAT CDF Service Time Customer IAT Arrival Time Service Time 

Service Begin Service End Time in Q Idle Time of Server 

Time in System 

2 


0 1 0 

1 1 

5 

5 

4 

5 

9 

0 


5 

4 

3 


0.125 2 0.1 

2 2 

2 

7| 

3 

9 

12 

2 


0 

5 

4 


0.25 3 0.3 

3 3 

4 

11 

2 

12 

14 

1 


0 

3 

5 


0.375 4 0.6 

4 4 

4 

15 

4 

15 

19 

0 


1 

4 

6 


0.5: 5 0.85 

5 5 

7 

22 

3 

22 

25 

0 


3 

3 

7 


0.625 6 0.95 

6 6 

7 

29 

2 

29 

311 

0 


4 

2 

8 


0.75 7 

7 

7 

36 

4 

36 

40 

0 


5 

4 

9 


0.875 8 

8 

8 

44 

3 

44 

47 

0 


4 

3 

10 



9 

2| 

46 

3 

47 

50 

1 


0 

4 

11 



10 

7 

53 

4 

53 

57 

0 


3 

4 

12 



11 

6 

59 

2 

59 

61 

0 


2 

2 

13 



12 

3 

62 

3 

62 

65 

0 


1 

3 

14 



13 

5 

67 

3 

67 

70 

0 


2 

3 

15 



14 

4 

71 

4 

71 

75 

0 


1 

4 

16 



15 

2 

73 

4 

75 

79 

2 


0 

6 

17 



16 

3 

76 

5 

79 

84 

3 


0 

8 

18 



17 

2 

78 

3 

84 

87 

6 


0 

9 

19 



18 

4 

82 

4 

87 

91 

5 


0 

9 

20 



19 

2 

84 

6 

91 

97 

7 


0 

13 

21 



20 

7 

91 

6 

97 

103 

6 


0 

12 

22 



21 

8 

99 

3 

103 

106 

4 


0 

7 

23 


Total Service Times= 159 

22 

4 

103 

5 

106 

ml 

3 


0 

8 

24 


Total lime in Q= 97 

23 

2 

105 

2 

111 

113 

6 


0 

8 

25 


Total Idle time= 43 

24 

2} 

107 

4 

113 

117 

6 


0 

10 

26 


Total time in system= 256 

25 

7 

114 

2 

117 

119 

3 


0 

5 

27 



26 

1 

115 

2 

119 

121 1 

4 


0 

6 

28 



27 

2 

117 

4 

121 

125 

4 


0 

8 

29 



28 

8 

125 

4 

125 

129 

0 


0 

4 

30 



29 

"11 

126 

6 

129 

135 

3 


0 

9 

31 



30 

7 

133 

3 

135 

138 

2 


0 

5 

32 



31 

3 

136 

3 

138 

141 

2 


0 

5 

33 



32 

2| 

138 

6 

141 

147 

3 


0 

9 

34 

Average waiting time= 

2.108695652 

33 

2 

140 

1 

147 

148 

7 


0 

8 

35 

Probability of wait= 

0 565217391 

34 

~ 1 \ 

141 

2 

148 

150 

71 


0 

9 

36 

Probability of idle setver= 

0.212871287 

35 

4 

145 

4 

150 

154 

5 


0 

9 

37 

Average service time= 

3.456521739 

36 

8 

153 

4 

154 

158 



0 

5 

38 

Average time between arrivals^ 4.347826087 

37 

5 

158 

3 

158 

161 1 

0 


0 

3 

39 

Average time customers in Q= i 2.108695652 

38 

2 

160 

2 

161 

163 

1 


0 

3 

4U 

Average time in system= 

5.565217391 

39 

8 

168 

4 

168 

172 j 

0 


5 

4 

41 

Average wait for those who wait= 

40 

6 

174 

4 

174 

178 

0 


2j 

4 

42 



41 

6 

180 

4 

180 

184 

0 


2 

4 

43 



42 

5 

185 

3 

185 

188 

0 


1 

3 

44 



43 

4 

189 

4 

189 

193 

0 


1 

4 

45 



44 

4 

193 

5 

193 

198 

0 


0 

5 

46 



45 

2| 

195 

1 

198 

199 

3 


0 

4 

47 



46 

5 

200 

2 

200 

202 

0 


1 

2 

48 
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A | B 

C 

D 

E 

F G 

H 

i 

1 








2 

CDF IAT 

ACDF 

Service Time 

BCDF 

Serive Time Car No. 

IAT 

Clock Time 

3 

0 1 

0 

2 

0 

3 1 

=VLOOKUP(RAND(),$A$3:$B$6,2) 

=H3 

4 

0.25 2 

0.3 

3 

0.35 

4 2 

=VLOOKUP(RAND(),$A$3:$B$6,2) 

=I3+H4 

5 

0.65 3 

0.58 

4 

0.6 

5 3 

=VLOOKUP(RAND().$A$3:$B$6,2) 

=I4+H5 

6 

0.85 4 

0.83 

5 

0.8 

6 4 

=VLOOKUP(RAND(),$A$3:$B$6,2) 

=I5+H6 

7 





5 

=VLOOKUP(RAND().$A$3:$B$6,2) 

=I6+H7 

8 





6 

=VLOOKUP(RAND().$A$3:$B$6,2) 

=I7+H8 

9 





7 

=VLOOKUP(RAND().$A$3:$B$6,2) 

=I8+H9 

in 


Abel Service Time= 


=SUM(K3:K4102) 

8 

=VLOOKUP(RAND(),$A$3:$B$6,2) 

=I9+H10 

ii 


Baker Service Time= 


=SUM(N3:N102) 

9 

=VLOOKUP(RAND(),$A$3:$B$6,2) 

=110+1-111 

12 


Total Time in Q= 


=SUM(P3:P102) 

10 

=VLOOKUP(RAND(),$A$3:$B$6,2) 

=111+H12 

13 





11 

=VLOOKUP(RAND().$A$3:$B$6,2) 

=112+1-113 

14 


Able Utilization= 


=E10/MAX(L3:L102) 

12 

=VLOOKUP(RAND().$A$3:$B$6,2) 

=113+H14 

13 


Baker Utilization= 


=E11 /MAX(03:0102) 

13 

=VLOOKUP(RAND(),$A$3:$B$6,2) 

=114+H15 

16 


Average Waiting Time= 


=E12/MAX(G3:G102) 

14 

=VLOOKUP(RAND(),$A$3:$B$6,2) 

=115+H16 

17 





|l5 

=VLOOKUP(RAND().$A$3:$B$6,2) 

=116+H17 


;^jJa^a jALa£ 4_Jll]l CllljljJl (Ji.3l 1 11 04 ^1-3 jVI GEG104 

H3=> =VLOOKUP(RAND(),$A$3:$BS6,2) 

13 => =H3 
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I4=> =I3+H4 
J3=> =13 

J4=> =IF(L3<=I4.I4,"") 

J5=> 

=IF(AND(MAX(L$3:L4)<=MAX(0$3:04),MAX(L$3:L4)>=I5),MAX(L$3:L4),IF(MAX(L$3:L4)<=I 

5,15,"")) 

K3=> =VLOOKUP(RAND(),SC$3:SDS6,2) 

K4=> =IF(J4="","",VLOOKUP(RAND(),$C$3:$D$6,2)) 

L3=> =J3+K3 

L4=> =IF(J4="","",K4+J4) 

M4=> =IF(J4="",I4,"") 

M5=> 

=IF(J5o"","".IF(AND(MAX(LS3:L4)>MAX(0S3:04).MAX(0$3:04)>=I5),MAX(0$3:04),IF(MAX 

(L$3:L4)>I5,I5,""))) 

N4=> =IF(M4="","",VLOOKUP(RAND(),$E$3:$F$6,2)) 

04=> =IF(M4="","",M4+N4) 

P3=> =IF(J3o"",J3-I3,M3-I3) 

E10=> =SUM(K3:K102) 

El 1=> =SUM(N3:N102) 

E12=> =SUM(P3:P102) 

E14=> =E 10/MAX(L3: L102) 

E15=> =E11/MAX(03:0102) 

E16=> =E 12/MAX( G3: G102) 

u\iu jiisvi gsia 



j 

K 

1 

Able 


2 

Service Begin 

Service Time 

3 

=13 

=VLOOKUP(RAND(),$C$3:$D$6,2) 

4 

=IF(L3<=I4.I4,"") 

=IF(J4="","",VLOOKUP(RAND(),$C$3:$D$6,2)) 

5 

_ 6 _ 

7 

8 

9 

10 

11 

=IF(AND(MAX(L$3:L4)<=MAX(0$3:04),MAX(L$3:L4)>=I5),MAX(L$3:L4),IF(MAX(L$3:L4)<=I5,I5,'"')) 

=IF(AND(MAX(L$3:L5)<=MAX(0$3:05),MAX(L$3:L5)>=I6),MAX(L$3:L5),IF(MAX(L$3:L5)<=I6,I6,"")) 

=IF(AND(MAX(L$3:L6)<=MAX(0$3:06).MAX(L$3:L6)>=I7),MAX(L$3:L6),IF(MAX(L$3:L6)<=I7,I7,"")) 

=IF(AND(MAX(L$3:L7)<=MAX(0$3:07),MAX(L$3:L7)>=I8),MAX(L$3:L7),IF(MAX(L$3:L7)<=I8,I8,"")) 

=IF(AND(MAX(L$3:L8)<=MAX(0$3:08).MAX(L$3:L8)>=I9),MAX(L$3:L8),IF(MAX(L$3:L8)<=I9.I9,"")) 

=IF(AND(MAX(L$3:L9)<=MAX(0$3:09),MAX(L$3:L9)>=I10),MAX(L$3:L9),IF(MAX(L$3:L9)<=I10,I10,"")) 

=IF(AND(MAX(L$3:L10)<=MAX(O$3:O10),MAX(L$3:L10)>=I11 ).MAX(L$3:L10).IF(MAX(L$3:L10)<=I11,111 

=IF(J5="","",VLOOKUP(RAND(),$C$3:$D$6,2)) 

=IF(J6="","",VLOOKUP(RAND(),$C$3:$D$6,2)) 

=IF(J7="","",VLOOKUP(RAND(),$C$3:$D$6,2)) 

=IF(J8="","",VLOOKUP(RAND(),$C$3:$D$6,2)) 

=IF(J9="","".VLOOKUP(RAND().$C$3:$D$6.2)) 

=IF(J10="","",VLOOKUP(RAND(),$C$3:$D$6,2)) 

=IF(J11 VLOOKUP(RAND(),$C$3:$D$6,2)) 

12 

13 

14 

15 

16 

=IF(AND(MAX(L$3:L11)<=MAX(0$3:011),MAX(L$3:L11)>=I12),MAX(L$3:L11),IF(MAX(L$3:L11)<=I12,I12," M )) 
=IF(AND(MAX(L$3:L12)<=MAX(0$3:012),MAX(L$3:L12)>=I13).MAX(L$3:L12),IF(MAX(L$3:L12)<=I13,113,"")) 
=IF(AND(MAX(L$3:L13)<=MAX(0$3:013),MAX(L$3:L13)>=I14),MAX(L$3:L13),IF(MAX(L$3:L13)<=I14,I14,”")) 
=IF(AND(MAX(L$3:L14)<=MAX(0$3:014),MAX(L$3:L14)>=I15),MAX(L$3:L14).IF(MAX(L$3:L14)<=I15,I15,"")) 
=IF(AND(MAX(L$3:L15)<=MAX(0$3:015),MAX(L$3:L15)>=I16),MAX(L$3:L15),IF(MAX(L$3:L15)<=I16,I16,"")) 

=IF(J12="","",VLOOKUP(RAND(),$C$3:$D$6,2)) 

=IF(J13="“,"",VLOOKUP(RAND(),$C$3:$D$6,2)) 

=IF(J14="","",VLOOKUP(RAND(),$C$3:$D$6,2)) 

=IF(J15="","",VLOOKUP(RAND(),$C$3:$D$6,2)) 

=IF(J16="","",VLOOKUP(RAND(),$C$3:$D$6,2)) 

17 

=IF(AND(MAX(L$3:L16)<=MAX(0$3:016),MAX(L$3:L16)>=I17),MAX(L$3:L16).IF(MAX(L$3:L16)<=I17,117,"")) 

=IF(J17="","",VLOOKUP(RAND().$C$3:$D$6,2)) 
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L 

M 

1 



Baker 

2 

Service End 

Service Begin 

3 

=J3+K3 



4 

=IF(J4="", 

", K4+J4) 

=IF(J4="",I4,"") 

5 

6 

=IF(J5="", 

=IF(J6="", 

",K5+J5) 

",K6+J6) 

=IF(J5<>"", 

=IF(J6<>"", 

".IF(AND(MAX(L$3:L4)>MAX(0$3:04),MAX(0$3:04)>=I5),MAX(0$3:04),IF(MAX(L$3:L4)>I5.I5,""))) 

".IF(AND(MAX(L$3:L5)>MAX(0$3:05),MAX(0$3:05)>=I6),MAX(0$3:05),IF(MAX(L$3:L5)>I6,I6,""))) 

7 

8 

9 

=IF(J7="", 

=IF(J8=’’" < 

=IF(J9="", 

",K7+J7) 

",K8+J8) 

”,K9+J9) 

=IF(J7<>"", 

=IF(J8<>"", 

=IF(J9<>"", 

".IF(AND(MAX(L$3:L6)>MAX(0$3:06),MAX(0$3:06)>=I7),MAX(0$3:06),IF(MAX(L$3:L6)>I7,I7,""))) 

".IF(AND(MAX(L$3:L7)>MAX(0$3:07),MAX(0$3:07)>=I8),MAX(0$3:07),IF(MAX(L$3:L7)>I8,I8,""))) 

",IF(AND(MAX(L$3:L8)>MAX(0$3:08),MAX(0$3:08)>=I9),MAX(0$3:08),IF(MAX(L$3:L8)>I9,I9,""))) 

10 

=IF(J10=" 

."".K10+J10) 

=1 F( J10<>” 

,"".IF(AND(MAX(L$3:L9)>MAX(0$3:09),MAX(0$3:09)>=I10),MAX(0$3:09),IF(MAX(L$3:L9)>I10,110,""))) 

11 

=IF(J11=" 

,"”,K11+J11) 

=1 F( J11 <>" 

,"",IF(AND(MAX(L$3:L10)>MAX(0$3:010),MAX(0$3:010)>=I11),MAX(0$3:010),IF(MAX(L$3:L10)>I11,111,""))) 

12 

13 

=IF(J12=" 
=IF(J13=" 

,’"',K12+J12) 

,"",K13+J13) 

=IF(J12<>" 

=IF(J13<>" 

,"",IF(AND(MAX(L$3:L11)>MAX(0$3:011),MAX(0$3:011)>=I12),MAX(0$3:011),IF(MAX(L$3:L11)>I12,I12,"“))) 
,"",IF(AND(MAX(L$3:L12)>MAX(0$3:012),MAX(0$3:012)>=I13),MAX(0$3:012),IF(MAX(L$3:L12)>I13,113,""))) 

14 

=IF(J14=" 

,"”,K14+J14) 

=IF(J14<>" 

1 F(AND(MAX(L$3:L13)>MAX(0$3:013),MAX(0$3:013)>=I14),MAX(0$3:013),IF(MAX(L$3:L13)>I14,I14,""))) 

15 

16 

=IF(J15=" 
=IF(J16=" 

,"",K15+J15) 

,"",K16+J16) 

=IF(J15<>" 
=IF(J16<>" 

,"",IF(AND(MAX(L$3:L14)>MAX(0$3:014),MAX(0$3:014)>=I15),MAX(0$3:014),IF(MAX(L$3:L14)>I15,115,""))) 
,"",1F(AND(MAX(L$3:L15)>MAX(0$3:015),MAX(0$3:015)>=I16),MAX(0$3:015),IF(MAX(L$3:L15)>I16,I16,""))) 

17 

=IF(J17=" 

K17+J17) 

=IF(J17<>" 

,"",IF(AND(MAX(L$3:L16)>MAX(0$3:016),MAX(0$3:016)>=l17),MAX(0$3:016),IF(MAX(L$3:L16)>M7,l17," n ))) 




N 

1 

0 

P 

1 






2 

Service Time 

Seivice End 

Time in Q 

3 





=IF(J3<>"",J3-I3,M3-I3) 

4 

=IF(M4='"\ 

"■,VLOOKUP(RAND0.$E$3:$F$6,2)) 

=1 F(M4="”," 

,M4+N4) 

=IF(J4<>"",J4-I4,M4-I4) 

5 

=IF(M5='"\ 

■•■,VLOOKUP(RAND0,$E$3:$F$6,2)) 

=IF(M5=""," 

,M5+N5) 

=IF(J5<>"",J5-I5,M5-I5) 

6 

=IF(M6="", 

"',VLOOKUP(RAND(),$E$3:$F$6,2)) 

=IF(M6=""." 

,M6+N6) 

=1 F(J6<>"”, J6-I6.M6-I6) 

7 

=IF(M7="", 

"',VLOOKUP(RAND(),$E$3:$F$6,2)) 

=IF(M7="". M 

,M7+N7) 

=IF(J7<>"".J7-I7,M7-I7) 

8 

=IF(M8="", 

"',VLOOKUP(RAND0,$E$3:$F$6,2)) 

=IF(M8="“," 

.M8+N8) 

=IF(J8<>"",J8-I8,M8-I8) 

9 

=IF(M9=”", 

"',VLOOKUP(RAND0,$E$3:$F$6,2)) 

=IF(M9=""," 

.M9+N9) 

=IF(J9<>"",J9-I9,M9-I9) 

10 

=IF(M10=" 

\"",VLOOKUP(RAND(),$E$3:$F$6,2)) 

=IF(M10="", 

"".M10+N10) 

=1 F( J10<>”", J10-110,M10-110) 

11 

=1 F( Ml 1=” 

',”",VLOOKUP(RAND(),$E$3:$F$6,2)) 

=IF(M11="", 

"M11+N11) 

=IF(J11<>"".J11-111, Mil-Ill) 

12 

=IF(M12=" 

’,"",VLOOKUP(RAND(),$E$3:$F$6,2)) 

=IF(M12="", 

"".M12+N12) 

=IF(J12<>"", J12-112,Ml 2-112) 

13 

=1 F( Ml 3=" 

\"",VLOOKUP(RAND().$E$3:$F$6,2)) 

=IF(M13="", 

'"'.M13+N13) 

=IF(J13<>"",J13-113.M13-I13) 

14 

=IF(M14=" 

•,"",VLOOKUP(RAND(),$E$3:$F$6,2)) 

=IF(M14="", 

"".M14+N14) 

=IF(J14<>'"',J14-I14,M14-I14) 

15 

=IF(M15=" 

’,"",VLOOKUP(RAND(),$E$3:$F$6,2)) 

=IF(M15='"', 

•"'.M15+N15) 

=IF(J 15<>"", J15-115,Ml 5-115) 

16 

=1 F( Ml 6=" 

’,"",VLOOKUP(RAND(),$E$3:$F$6,2)) 

=IF(M16="", 

"".M16+N16) 

=1 F( J1J16-116,M16-116) 

17 

=1 F( Ml 7=” 

’,"",VLOOKUP(RAND(),$E$3:$F$6,2)) 

=IF(M17="", 

"".M17+N17) 

=IF(J 17<>"", J17-117,M17-117) 


A ^x.roil P9 
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A | B | C | D 

E 

f lei 


i i j 

1 K 

L 

M 

N 

O 

p err 

1 





Able 



Baker 



i 

2 

CDF IAT ACDF Service Time BCDF 

Serive Time Car No. IAT 

Clock Time Service Begin Service Time 

Service End 

Service Begin 

Service Time 

Service Enc 

Time in Q 

3 

0 1 0 

2 0 

3 1 

3 

3 

3 4 

7 




0 

4 

0.25 2 0.3 

3 0.35 

4 2 

1 

4 



4 

6 

10 

0 

5 

0.65 3 0.58 

4 0.6 

5 3 

1 

5 

7 5 

12 




2 

6 

0.85 4 0.83 

5 0.8 

6 4 

3 

8 



10 

3 

13 

2 

7 


5 

2 

10 

12 5 

17 




2 

8 


6 

1 

11 



13 
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16 

2 

9 


7 

3 

14 



16 

6 

22 

2 

10 

Abel Service Time= 215 

8 

1 

15 

17 2 

19 




2 

11 

Baker Service Time= 179 

9 

1 

16 

19 5 

24 




3 

12 

Total Time in Q= 

54 

10 

3 

19 



22 

6 

28 

3 

13 


11 

4 

23 

24 3 

27 




1 

14 

Able Utilization 3 

0.918803 

12 

3 

26 

27 3 

30 




1 

15 

Baker Utilization 3 

0.761702 

13 

2 

28 



28 

4 

32 

0 

16 

Average Waiting Time= 0.54 

14 

2 

30 

30 5 
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40 
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37 



37 
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40 
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20 
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1 

38 

40 5 
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2 

21 


19 

3 

41 



41 

6 

47 

0 

22 


20 

1 

42 
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48 
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23 


21 

3 

45 



47 

6 

53 

2 

24 


22 

3 

48 
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0 

25 


23 
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51 

51 3 

54 
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24 
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53 

6 

59 
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27 


25 

2 
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63 
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A 

B C 

D 

E 

~ F 

G 

H 

i 

J 

1 

CDF 

Type of News Day Good CDF 

Demand 

Fair CDF 

Demand 

Poor CDF 

Demand 

Day 

Newsday 

2 

0 

-’Good" 0 

40 

0 

40 

0 

40 

1 

=VLOOKUP(RAND(),$A$2:$B$4,2) 

3 

0.35 

-’Fair" 0.03 

50 

0.1 

50 

0.44 

50 

2 

=VLOOKUP(RAND(),$A$2:$B$4.2) 

4 

0.8 

="Poor" 0.08 

60 

0.28 

60 

0.66 

60 

3 

=VLOOKUP(RAND(),$A$2:$B$4,2) 

5 


0.23 

70 

0.68 

70 

0.82 

70 

4 

=VLOOKUP(RAND().$A$2:$B$4,2) 

6 


0.43 

80 

0.88 

80 

0.94 

80 

5 

=VLOOKUP(RAND(),$A$2:$B$4,2) 

7 


0.78 

90 

0.96 

90 



6 

=VLOOKUP(RAND(),$A$2:$B$4,2) 

8 


0.93 

100 





7 

=VLOOKUP(RAND(),$A$2:$B$4,2) 

9 








8 

=VLOOKUP(RAND(),$A$2:$B$4,2) 

10 


News Papers to Buy= 60 






9 

=VLOOKUP(RAND(),$A$2:$B$4,2) 

11 








10 

=VLOOKUP(RAND().$A$2:$B$4.2) 

12 


Net Profit= =SUM(P2:P1001)/1000 Riyals 





11 

=VLOOKUP(RAND(),$A$2:$B$4,2) 

13 







12 

=VLOOKUP(RAND().$A$2:$B$4,2) 



K 

L 

1 

2 

3 

Demand 

=IF(J2="Good”,VLOOKUP(RAND(),$C$2:$D$8.2),IF(J2="Fair n ,VLOOKUP(RAND0,$E$2:$F$7,2),VLOOKUP(RAND(),$G$2:$H$6,2))) 

=IF(J3="Good ,, ,VLOOKUP(RAND(),$C$2:$D$8.2).IF(J3="Fair",VLOOKUP(RAND(),$E$2:$F$7,2),VLOOKUP(RAND(),$G$2:$H$6.2))) 

Revenue 

=2*MIN($C$10,K2) 

=2*MIN($C$10.K3) 
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M 

N 

0 

P 

1 

Cost of Papers 

Lost Profit 

Salvage 

Daily Profit 

2 

=1.5*$C$10 

=IF(K2>$C$10,0.5*(K2-$C$10),0) 

= IF($C$10>K2,0.1 *($C$10-K2),0) 

=L2-M2-N2+02 

3 

=1.5‘$C$10 

=IF(K3>$C$10,0.5‘(K3-$C$10),0) 

= IF($C$10>K3,0.1 *($C$10-K3),0) 

= L3-M3-N3+03 


• 4 \W "\W jjUJI 



A 

B 

C 

D 

E 

F 

G 

H 

1 

J 

K 

L 

M 

N 

O 

p 

1 

CDF 

Type of News Day 

Good CDF 

Demand Fair CDF 

Demand 

Poor CDF 

Demand 

Day 

Newsday 

Demand 

Revenue Cost of Papers 

Lost Profit Salvage 

Daily Profit 

2 

0 

Good 

0 

40 

0 

40 

0 

40 

1 

Fair 

60 

120 

90 

0 

0 

30 

3 

0.4 

Fair 

0.03 

50 

0.1 

50 

0.44 

50 

2 

Fair 

60 

120 

90 

0 

0 

30 

4 

0.8 

Poor 

0.08 

60 

0.28 

60 

0.66 

60 

3 

Fair 

60 

120 

90 

0 

0 

30 

5 



0.23 

70 

0.68 

70 

0.82 

70 

4 Good 

90 

120 

90 

15 

0 

15 

6 



0.43 

80 

0.88 

80 

0.94 

80 

5 Fair 

60 

120 

90 

0 

0 

30 

7 



0.78 

90 

0.96 

90 



6 Poor 

50 

100 

90 

0 

1 

11 

8 



0.93 

100 





7 Good 

100 

120 

90 

20 

0 

10 

9 







8 Good 

70 

120 

90 

5 

0 

25 

10 


News Papers to Buy= 

60 






9 Poor 

60 

120 

90 

0 

0 

30 

11 







10 Good 

60 

120 

90 

0 

0 

30 

12 



18.254 

Riyals 





11 

Fair 

60 

120 

90 

0 

0 

30 

13 







12 Fair 

70 

120 

90 

5 

0 

25 

14 







13 Good 

70 

120 

90 

5 

0 

25 

15 







14 Poor 

50 

100 

90 

0 

1 

11 

16 







15 Fair 

70 

120 

90 

5 

0 

25 

17 







16 Fair 

60 

120 

90 

0 

0 

30 

18 







17 Poor 

60 

120 

90 

0 

0 

30 

19 







18 Good 

80 

120 

90 

10 

0 

20 

20 







19 Good 

80 

120 

90 

10 

0 

20 

21 







20 Fair 

70 

120 

90 

5 

0 

25 
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A 

B 

C 

D 

1 

Simulation of an (M,N) Inventory System 


2 

Demand CDF 

Demand 

Lead Time CDF 

Lead Time 

3 

0 

0 

0 

1 

4 

0.1 

1 

0.6 

2 

5 

0.35 

2 

0.9 

3 

6 

0.7 

3 



7 

0.91 

4 



8 





9 

Maximum Inventory Level= 11 



10 







E 

F 

G 

H 

i 

1 






2 

Cycle 

Day 

Demand 

Ending Inventory 

Shortage 

3 

1 

1 

=VLOOKUP(RAND(),$A$3:$B$7,2) 

=$B$9-G3 

=IF(H3=0.G3,0) 

4 


2 

=VLOOKUP(RAND().$A$3:$B$7,2) 

=1 F(H3-G4>0.H3-G4,0) 

=IF(H4=0,G4,0) 

5 


3 

=VLOOKUP(RAND().$A$3:$B$7,2) 

=IF(K4=1 ,MAX(J2:J4)+H4-G5,IF(H4-G5>0,H4-G5,0)) 

=IF(H5=0,G5,0) 



J 

K 

i 



2 

Order Quantity 

Days until order Arrives 

3 

=IF(F3=5,IF(H3<=6,10-H3,0),0) 

=IF(F3=5,VLOOKUP(RAND(),$C$3:$D$5,2),0) 

4 

=IF(F4=5,IF(H4<=6,10-H4,0),0) 

=IF(F4=5,VLOOKUP(RAND(),$C$3:$D$5,2),IF(K3>0,K3-1,0)) 

5 

=IF(F5=5,IF(H5<=6,10-H5,0),0) 

=IF(F5=5,VLOOKUP(RAND(),$C$3:$D$5,2),IF(K4>0,K4-1,0)) 
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1 

Simulation of an (M.N) Inventory System 








2 

Demand CDF 

Demand 

Lead Time CDF 

Lead Time 

Cycle Day 

Demand 

Ending Inventory Shortage Order Quantity Days until order Arrives 

3 

0 

0 

0 

1 

1 1 

0 

11 

0 

0 

0 

4 

0.1 

1 

0.6 

2 

2 

1 

10 

0 

0 

0 

5 

0.35 

2 

0.9 

3 

3 

2 

8 

0 

0 

0 

6 

0.7 

3 



4 

4 

4 

0 

0 

0 

7 

0.91 

4 



5 

1 

3 

0 

7 

3 

8 





2 1 

2 

1 
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0 

2 

9 

Maximum Inventory Level= 

11 
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3 

0 

3 

0 

1 

10 





3 

1 

6 
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0 

0 

11 





4 

3 

3 

0 

0 

0 

12 





5 

1 

2 

0 

8 

1 

13 





3 1 

4 

6 

0 

0 

0 

14 





2 

1 

5 

0 

0 

0 

15 





3 

1 

4 

0 

0 

0 

16 





4 

0 

4 

0 

0 

0 

17 





5 

3 

1 

0 

9 

2 

18 





4 1 

2 

0 

2 

0 

1 

19 





2 

3 

6 

0 

0 

0 

20 





3 

2 

4 

0 

0 

0 

21 





4 

4 

0 

4 

0 

0 

22 





5 

4 

0 

4 

10 

1 

23 





5 1 

2 

8 

0 

0 

0 

24 





2 

1 

7 

0 

0 

0 

25 





3 

1 

6 

0 

0 

0 

26 





4 

3 

3 

0 

0 

0 

27 





5 

3 

0 

3 

10 

1 

28 





6 1 

3 

7 

0 

0 

0 

29 





2 

2 

5 

0 

0 

0 

30 





3 

3 

2 

0 

0 

0 

31 





4 

1 

1 

0 

0 

0 

32 





5 

2 

0 

2 

10 

2 

33 





7 1 
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0 

2 

0 

1 

34 





2 

2 

8 

0 

0 

0 

35 





3 

3 

5 

0 

0 

0 

36 
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2 

3 

0 
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0 

37 





5 

2 
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9 

2 
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A ^a.^-» 


cM 



A 

B 

c 

D 

E 

F 

G 

1 








2 

CDF1 

Gender 

House # 

Type 

Donate? 

Donation 

Daily Total 

3 

0 

FEMALE 

1 

FEMALE 

YES 

20 

238 

4 

CO 

o 

MALE 

2 

FEMALE 

YES 

20 


5 



3 

FEMALE 

YES 

18 


6 

CDF2 


4 

FEMALE 

YES 

21 


7 

0 

YES 

5 

MALE 

NO 

0 


8 

0.7 

NO 

6 

FEMALE 

YES 

17 


9 



7 

FEMALE 

NO 

0 


10 

CDF3 


8 

FEMALE 

YES 

21 


11 

0 

YES 

9 

FEMALE 

YES 

15 


12 

0.4 

NO 

10 

FEMALE 

NO 

0 


13 



11 

MALE 

NO 

0 


14 



12 

FEMALE 

YES 

21 


15 



13 

MALE 

NO 

0 


16 



14 

FEMALE 

NO 

0 


17 



15 

FEMALE 

YES 

23 


18 



16 

FEMALE 

YES 

23 


19 



17 

FEMALE 

NO 

0 


20 



18 

FEMALE 

YES 

19 


21 



19 

FEMALE 

NO 

0 


22 



20 

FEMALE 

YES 

20 
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A 

B 

C 

D 

E 

F 

1 







2 

Rep 

Income 





3 

1 

238 


Bin 

Frequency 


4 

2 

187 


121 

1 


5 

3 

182 


135.5882353 

1 


6 

4 

264 


150.1764706 

3 


7 

5 

210 


164.7647059 

5 


8 

6 

279 


179.3529412 

17 


9 

7 

201 


193.9411765 

19 


10 

8 

236 


208.5294118 

22 


11 

9 

225 


223.1176471 

35 


12 

10 

279 


237.7058824 

47 


13 

11 

269 


252.2941176 

43 


14 

12 

328 


266.8823529 

39 


15 

13 

189 


281.4705882 

28 


16 

14 

276 


296.0588235 

20 


17 

15 

258 


310.6470588 

9 


18 

16 

185 


325.2352941 

6 


19 

17 

307 


339.8235294 

3 


20 

18 

212 


354.4117647 

0 


21 

19 

269 


More 

2 


22 

20 

302 





23 

21 

231 





24 

22 

299 





25 

23 

178 


Income 


26 

24 

292 





27 

25 

224 


Mean 

237.7133333 


28 

26 

292 


Standard Error 

2.365558677 


29 

27 

272 


Median 

237.5 


30 

28 

272 


Mode 

228 


31 

29 

223 


Standard Deviation 

40.97267817 


32 

30 

256 


Sample Variance 

1678.760357 


33 

31 

268 


Kurtosis 

0.174197275 


34 

32 

250 


Skewness 

-0.008507006 


35 

33 

260 


Range 

248 


36 

34 

208 


Minimum 

121 


37 

35 

276 


Maximum 

369 


38 

36 

267 


Sum 

71314 


39 

37 

300 


Count 

300 


40 

38 

271 


Confidence Level(95.0%) 

4.655249762 


41 

39 

332 





Histogram 



.96 Sigrrie 4.636407 

Income between 
233.0769 242.3497 
with 95% prob 


95% 242 j 233 oI£L^-a!I a ,%ii \ ^ y& 

Maximum Inventory jxkc-V' Jjji-all (_SJllxJl (1 

Reorder Quantity 4-iAIIj Level 

4-l3lJl CIiIa^.^ 11 l^ui^iLa (2 

jll JaJic. j i 

CllLliJa^ill ^jlLklj AijLuJl (2) ^3 dalA-JLd^.VI ClAju^^-^l (3 

A_LujI_1a]| 
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;4ail^uiC- ?\1J liSjJ 

A-ljl^AuC. Allj!il A-.o.W’uxi^ll J^^lnll A^.V ^joj (Jj-^11 IaA 

SlSU^ll s.l^^.1 ^3 Ia^. AajLuJI Jjx^aq" ^3 ljj|^ l>a£ AjjI^joJlII All y c^IIaj 

^3 4-oA^ILulaII ^j^iall ^jc. g-UaC. V IV^ 0 ! liA Ajjl^Juxll ^alS^VI Ailjil £J^)jaill LbJa^jC- 

Ailjil "bSkx.A djLo^^)lI a^ ^^)Ja ^A^JjojJ ^^lillJ A-il^l dllxujL^Jlj AjjAill ClllijoaL^Jl 

AjjI^AuC- Clll^ixlLoj J)Iac.| j OA^^JI 4_illc. A* I^lU^oI L5"*l^J AjjI^joUlII CIiI^IxIiaII j S_jVI 

# Ojii£ <i3 jJj-o Cili 

;4 r iiljJuxII j>lijVI (jdflljA 

^Aj <Ug_* ^L^ra.1 jjlu-ali. (jlaJ jl t_LaJ R^R^,..., 4jjljii*JI ^lijVi (y* AajIILi 
jj-a A‘ ■'■a A Va'i 11 ‘ a A ‘i ir. jjc. o^jljC. jA 7? (^jIjaaiE- (j£ - ^)I^)'°"'“'VIj (_£jLuiLoll £jjjl]| 

■A t u ^»U ^ils ^ AjlLali^VI 4j|jS (jl I 1 J 0 jyj (Jiioia (_££J jjJ 

1, 0 < x < 1 


/(*)=■ 


0, otherwise 


; Jd\ JSill JL\j 



R (_J£J Ajt3j!Loll A ^all 


E (7?) = | xdx 


J_ 

2 
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r(*H> 2 *-[ £ (*)T=- 


IT =1-1=J- 

2) ~3 4 12 


(J^VuxiVlj ^jLolIaII A.a^aII 

^3 Ajl3j1a]| CIiIjiaLuIaII Ji^C- jU AjjLujIa dlli AJl3 77 (0 ? 1) 6^3531 c“ 1 aaa> 3 lil 

<L5 i£ll ClllAklAuJi TV N/Yl ^ 4a3 

.AajLuJI Aa_i 3 ^j c ' (J^Laa A. 1 }xa ^3 A_a_i 3 aAkLoiA (JIaI^.1 ^2 


; AAj^UlS <Uul ^Ijji 

N- 1 'o^'>- 1*1 ^j' Pseudo-Random Numbers N^LA*- 2 ' j»lijVl 

.A,jj .e-Lujj •«—S-iS ^al5^)VI 2)^ AjljIj2a]I i^}ii2J Ai]A 6A Wa A.}x>al-j^) £_L^aJ AjJ 

L5 Jc- 9 J) 0 (J- 0 A-5jVI A-jA£ Jja AlL^j AjjIjAiC. aAI ^Ia^IA 2)-° *^V Ajqjq^ AAI^Aic. ^ISjt 

A, vi yj~\ AjjI jpai^. aA^j I^aa jl Aii_jj c_l^-ujj lAia. ^ g.JA^sj Ca 1^)£ jl 

Aijj 1^-kxxi 1 -Lal^Jl AUj c-lc. j ^3 £jJajJj j^lc. 9 J) 0 (J- 0 c . 

a^^)j L_i^juijj Ajj)^.xa)x>11 aJ_j^]| gjLc.J au Ial^ £^a 3-A ^ 2 9 l.^Ac. ^j^Aj 

j 7 J Aj^Ij Aaj^)1 A| j^y lilJ l^kAxi'l j 4 ^L_JjJ^aII ^3^)31 

A^j ls^ I^Aj 0.94737 j^j <JjVl ^AI^AiAl ^j3l uj^ uVl L5^° 7 j 3 

Cll3j ^Jl ^-l.Wlj A-AaC- ^JC. Aaj^}IA| fiAfc ^jl Ia^. ^jJalj AajI ^AjAI L-Jj)U-ia11 AlxJl 

lAa. ^^.a\I 2)-^ (j^ cA-Al^juoJtJl 2)^ 3-aU*n ^JiC- Ail jA j 

# A-pl^joJtJl ^al5^)VI (j-a Al3j!il AjI±ujL^J| ^Ic. l.^'i'N.A^J AjU^)juj 

• L5^ 

Linear Congruential Method c4aaJ> JjUalll AAjia 


4 i u ^»ll 


l — ] J jj4J . ,V,. 4 j 4^*JI Ajulildl 4 a^}UI o4A 


AjjI jSjII 


X M = (r/X ; + c) mod m, i = 0,1,2,... 


LS -ajojJ c elijliill J i at-.l ■ >.'41 dylj <7 dljl!i]|j Seed J-21 (^-**43 X o AjIj^I 4 ^all 

W2 ( a-b ) j' csAj a = b mod m j' -^-V . Modulus l>“^' m j 
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c = 0 j_j£i bsAic j l-iVi's. bl jjl l+ill AAJ^)Ja AajLoiII <SaL*-oH ,^-ajaJ £ gt 0 dlA£ lj| jjAj 

af-1 ‘ +>41 jJJajll Ai^)Ia ^aj^H 

sa3j 1*]I ^13jbu Cp L^^ VI (j-^ljaJl l _ s \c. m j c j a j X 0 u! 

,ULa.V yill j Cycle Length *jj-^ JjL liiliSj 

((4) £=>■j-db 8.1 JLi«) :Jdb 

^jS]| Aib 4jj|^2iat]| ^bjVI j-a +*jljlLa Ajlji] ^JaaJl jaUajll j»AaJbj t_ £jxa 

X 0 = 27, a = 17, c = 43, m = 100 

LAajI JiaV ( ill — 1 = 99 ) (jV 99 J 0 (jAJ (_£ jbblb Ac jj^l j j^'bi Aljba ^^411 ^li jSn jl ia^f 

IgJ 4bjl jbc f liji Ajuljlall aAA ja a ]jj ^ISjl C Uajl j 4 jjI jbc aIacI a] jlall jl 

i^Ull Aa.jj 1 j 0 jAJ (JjLala 


7?,=^, i’ = 1,2,... 

m 


X 0 = 27 


; JUll£ Aajbiall L_1 


Jifj =(17x27+ 43) mod 100 = 502 mod 100 = 2 


7?, =-= 0.02 

1 100 


X 2 =(17x2+ 43) mod 100 = 77 mod 100 = 77 


77 

7?, =-= 0.77 

- 100 


...liSAj 

AiLAa^b ja^ ' (jl I&JJC jl ^ b +11 Jjl lalll 4L^)JaJ baI^aII A_2_S 1 jjoaJtJl 4jau jalijVl ^^C 

j Maximum Density ^s^Iixll 4ili&]l L^U. J^LcVlj ^jLbJI ^JjaII 
ajjSU 4j*jali.j . [0,1] ojasII Sjaj£ Cjljij 7?., / = 1,2,... '-4.Ai.lj ^bll ^jall jl yb*j 

jl jlxj 6 a 1 jbl ^lijVl jl 4_k^2Lj Ia^ 1 Maximum Period or Cycle ^s-^Lxll 


1 2 TYl 1 

AJAa. j-a 4 * \\ nail jb ygl |jb Ja£2 0, —, —- aAjAa-all pjlll Ai.b 


m m m 

X 0 ^A3 j' ftil ^ j ajjA -Ar. 1 j^Jc (Jjj-^aa. 13j /j; 4Lball 4iyal] OJjA - Lr, i jlj Ia^Jj 

■“Uudl aAA Jlaj m = 2 31 — 1 m ^ Aajj Ia^Jj aAJAii 4jli*J ill J cj ^ J 

(_gl) ' ^ . >»» 4 4umi11j jAiljl (c i: 0 1-aAjc | /72 J c jj^4 jl a_laJ La£ CjUjjlaJI ^AaijJ 
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(J ±a q j JJ1C. Jjf (J^ c . 1> 1 ^L&frilJ A^jjlxliA (J-ol^C. 

t^k ljj!i£ .A - = 0,1,... a = 1 + 4A, a = 3 + 8A, a = 5 + 8Ar 

I^jI (j-a Ig \\c> n^Vl 1 j AjjI^ujxJI AJjuj A S^jYI 

.A-iujLLdl 


A-Ijlx^^kV 1 Jl£llll] 4jj|Jjautil (_5^ c ' U'nV 1 ^j-a ^*^ C ' 

jli aJo j Independence Uniformity ^ l^'j 

I^JAAjoI^ Jl ^aU 3 11 1,^,x^OJx'Uxl 1 C_JJ^joJ ^llll D *\y 1 

Frequency Test Jj^l' j4^] j*j ^jUAJI ^jjjll jUSi-V JjVl <~A]' 
-MJill jtAAjj Runs Test lSj^' jW^! t> jj^yj J-A^V <^' 

. Autocorrelation Test 

:^jUua 3) fcjjfl) 

4 \ t ^ -v \ L i i) 

//„: R distributed as U [0, l] 

is not distributed as U[ 0,1] 

Kolmogrov- 1 ® — ( —S JJJ^- J-al A jlAA) La) ^.iALA AjAajill 3 A jlAkV 

Chi-square Test ^ f j* jW 1 *-! j' Smirnov Test 

Kolmogrov-Smirnov Test jUHj -1 

. A ,S’ ;V (x) Empirical CDF <^yj=Al' <^'.j^' <y jj^' 




F(x) = x, 0<x<1 


tOjSli o\* R,R,...,i? w j^' aa'jA*ii ^iSjVi i> aaAj 

i_jj*j y w (x) 


m*)= 


number of R v R 2 ,..., R N which are < x 
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4 ^ r {1) ,r {2) ,...,r { n) r v r 2 ,...,r n e^jVi c^ij lijj 


R {l) <R {2) <...<R { 


t N) 


s N { x ) = 


x < R, 


'(i) 


k 

~N'' 


R ( k) ^ x<R {k+l y k = \,2,-,N 


x > R 


W 


^ic. F ^x) ^u^o’i $^ ^jli jy a_ai3 Ail Ja^.V 

Step Function a^ja a-^ ^ a- 4*^ yr^'j^' <yjj^' aJ'^ .a^j^' A^jal' 

(Jx^o 1 ^ ^Jx.^qx> oA&Luuj A-<ia 3 Aic- Clil^is CIiIa 

AjL^^VI l$I (x) J F(x) J^V AilkJl A-oJ^ll (jji lifij 

Z) = max |F (x) - ,S’ !V (x)| 

AAJjU&l AJt-Lx-sall ^.W'UxA lJj^juj Llj^lj (J j,W^ j C_Jij^)X_xi /) Ajlx^^^U Ux'l 

f^jVI t> '^nc. jJjj jV N>35 jL-Ak> /) Asymptotic Formula 

_<] 4-L^ala JJE. xlj-a (_£*Z 35 y)" 0 ij^l AjjI jjZixJI 
/) AjL-£i^.5U 4_2Ull ajSlI i_a y^i 


N 

A.io 

A).05 

^0.01 

>35 

1.22 

1.36 

1.63 

Jn 

y[N 

Va 


;JU3I jaxiJiiaij ^jLaiLall a j^ c**y ys.yi 

jjlj ^3 j ' fl“y\j 0-3Al2o»a]| ^ dul£ I5la _1 ' V~,1 . ^ala^jVl L_£ij ! (1) "j ^ a 

Al) (2) (N) UJ ^ C- 

l"4 ; ^u c.i,i'^.l; (2) a^~*a 


D = max<-ZA 

\<i<N My '■ ' 


D = max < R ^ 


/ — I 

i</<n | vO jy 


Z) = ma x(D + ,D ) Aj^II ; (3) ajlai. 


84 




j (x 4 -JAjjxa ^as! J^LuJl JjJiaJl ^ja £) A_^.^aJ! A.a jq'l • (4) 

TV >35 


3 Lijls /) aJj.WaII 4_A_ia]l ^ja D A^E*o^k^U Ajj^jj^aII Aa-I^II dul£ lit • (5) 

ljj| g.Vnxj.1 \ lljla VJj (_£jL-uIaII £JJJ SjJ^aII Ajjl^ulxJi (jE Aj^)L-a]| A 

.^jLAJl ^ijj^lj {i?,,^,...,^} <^jbl] u^ l 3 j 3 <- ‘^'Ki 

Kolmogrov-Smirnov Test <-* 30 ^ - M^\ 

: Excel 


AjjI^jaxII a!^a] jblkl IjlA A_2J£aJl is^) EXCCI Q.) A '^ n^Vl Ea 1 c_fl 

: (J^-it Excel <> ^ ( Excel ^ 



D Microsoft Excel - Bookl 


[§] File Edit View Insert Format Tools Data PopTools Braincel Window Help DE 

d & m a 7] a % m <? « ^. ^77$i i\ ig & 


A2 


Data Analysis 


Analysis Tools 


Covariance 

Descriptive Statistics 

Exponential Smoothing 

F-Test Two-Sample for Variances 

Fourier Analysis 

Histogram 

Moving Average 


Random Number Generation 


Rank and Percentile 
Regression 


71 


7 


Jjxj 


OK 


Cancel 


Help 
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A2 


A 


1 


R 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


13 


4-pl4.u'u ^UjVl 



A 

B 

1 

R 


2 

0.382 


3 

0.100681 


4 

0.596484 


5 

0.899106 


6 

0.88461 


7 

0.958464 


8 

0.014496 



AtaJlill jalijVl e_u^>j 
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A 

r 

1 

R 1 

2 

0.382 


3 

0.100681 


4 

0.596484 


5 

0.899106 


6 

0.88461 


7 

0.958464 


8 

0.014496 


9 

0.407422 


10 

0.863247 


11 

0.138585 


12 

0.245033 


13 

0.045473 



Sort by 


i R 

Then by 


Then by 


D 


U*J 


w | (* Ascending 

C Descending 


73 (• Ascending 

C Descending 


"3 Ascending 
^ Descending 


My list has 

(* Header row C No header row 
Options... | 


] 


Cancel 





A 

B 

C 

D 

E 

F 

G 

H 

1 

Ri 

i 

i/N 

(i-1 )/N 

(i/N)-Ri 

Ri-(i-1)/N 

D+ = 

=MAX(E2:E1001) 

2 

0.00280770287179174 

1 

=B2/1000 

=(B2-1)/1000 

=C2-A2 

=A2-D2 

D- = 

=MAX(F2:F1001) 

3 

0.00497451704458754 

2 

=B3/1000 

=(B3-1)/1000 

=C3-A3 

=A3-D3 

D = 

=MAX(H1.H2) 

4 

0.00515762810144353 

3 

=B4/1000 

=(B4-1)/1000 

=C4-A4 

=A4-D4 

D(alpha)= 

=1.36/SQRT(1000) 

5 

0.00592059083834346 

4 

=B5/1000 

=(B5-1)/1000 

=C5-A5 

=A5-D5 

Do not reject HO at alpha=0.05 


6 

0.00817896053956725 

5 

=B6/1000 

=(B6-1)/1000 

=C6-A6 

=A6-D6 







A 

E 

C 

D 

E 

F 

G 

H 

1 

Ri 

i 

i/N 

(i-1 )/N 

(i/N)-Ri 

Ri-(i-1)/N 

D+ = 

0.01985519 

2 

0.002807703 

1 

0.001 

0 

-0.001807703 

0.002807703 

D- = 

0.029671468 

3 

0.004974517 

2 

0.002 

0.001 

-0.002974517 

0.003974517 

D = 

0.029671468 

4 

0.005157628 

3 

0.003 

0.002 

-0.002157628 

0.003157628 

D(alpha)= 

0.043006976 

5 

0.005920591 

4 

0.004 

0.003 

-0.001920591 

0.002920591 

Do not reject HO at alpha=0.05 


6 

0.008178961 

5 

0.005 

0.004 

-0.003178961 

0.004178961 




<_Qxxt*^ \ UjI _jl. n^kVl 

{rt,,.R 2 ,...,/? l000 } 

^1-lkjjoAj JC“S ^ y^V A-llatall 


P(D>D obs ) = Q 

00 

eW-2lH) 

y=i 


ViV+ 0.12 - 


VL 


/-y^ 2 


0.11 

Vtv 




N>2 


Excel yll j 
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A 

B 

1 

Exact Probabilities of the K-S test 


2 

N is the sample size 


3 

j 

PQ(Lambda) 

4 

1 

=((-1 ) A (A4-1 ))*EXP(-2*A4*A4*$D$5*$D$5) 

5 

2 

=((-1 ) A (A5-1 ))*EXP(-2*A5*A5*$D$5*$D$5) 

6 

3 

=((-1 ) A (A6-1 ))*EXP(-2*A6*A6*$D$5*$D$5) 

7 

4 

=((-1 ) A (A7-1 ))*EXP(-2*A7*A7*$D$5*$D$5) 

8 

5 

=((-1 ) A (A8-1 ))*EXP(-2*A8*A8*$D$5*$D$5) 


C 

D 

E 







d.f. (N >= 2) 

5 


Dobs = 

0.26 


? = 

=(SQRT($D$3)+0.12+(0.11/SQRT($D$3)))*$D$4 


P(D ^ Dobs) 

=2*SUM(B4:B8) 

( This is the p-value) 


D4 Dobs A,«al4l j D3 (_gi N 4^9^11 C1 jL^.jJ j»j3 £-J-^ 


;^141£ D6 <jt* p-value 4-4«i]| J^-Vt ^ J&. 



A 

B 

c 

D 

E 


1 

Exact Probabilities of the K-S test 




2 

N is the sample size 




3 

j 

PQ(Lambda) 

d.f. (N >= 2) 

5 



4 

1 

0.457412244 

Dobs = 

0.26 



5 

2 

-0.043775503 

/ = 

0.625367983 



6 

3 

0.000876537 

P(D > Dobs) 

0.829019218 

( This is the p-value) 

7 

4 

-3.67219E-06 





8 

5 

3.2188E-09 






Chi-square Test igl* fcj* J-£*\ -2 


fcL^VI 




Zo =Z 


(q-^) 


2 


j i ^ Ajiijlall ciiUbJl jA E j i 4-^1 ^ saaLLoII cjULnll j^c. jA (9 
j& j Aia]l ^ £ii <^41 CiUliJl (j-a ji4l Aixll ^jjjlil] .diUall 77 

<yjj^ 4i£ jj^ Jo . A -y a -" N L -\F* E j = N/n 


. n -1 


Aj^i. Clll_i.jAj 
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Excel tj\£ fcjA jUHI ; JH> 

Excel L> ** ^gi dj|j}&LLa]l 


0.34 

0.83 

0.96 

0.47 

0.79 

0.99 

0.37 

0.72 

0.06 

0.18 

0.9 

0.76 

0.99 

0.3 

0.71 

0.17 

0.51 

0.43 

0.39 

0.26 

0.25 

0.79 

0.77 

0.17 

0.23 

0.99 

0.54 

0.56 

0.84 

0.97 

0.89 

0.64 

0.67 

0.82 

0.19 

0.46 

0.01 

0.97 

0.24 

0.88 

0.87 

0.7 

0.56 

0.56 

0.82 

0.05 

0.81 

0.3 

0.4 

0.64 

0.44 

0.81 

0.41 

0.05 

0.93 

0.66 

0.28 

0.94 

0.64 

0.47 

0.12 

0.94 

0.52 

0.45 

0.65 

0.1 

0.69 

0.96 

0.4 

0.6 

0.21 

0.74 

0.73 

0.31 

0.37 

0.42 

0.34 

0.58 

0.19 

0.11 

0.46 

0.22 

0.99 

0.78 

0.39 

0.18 

0.75 

0.73 

0.79 

0.29 

0.67 

0.74 

0.02 

0.05 

0.42 

0.49 

0.49 

0.05 

0.62 

0.78 


ClUUJl ^ «--. 



A 

B 

C 

D 

E 

F 

G 

H 

1 

1 

R 

Interval 

Upper Interval 

Upper Interval 

Observed 

Expected 

Chi (9) 


(0-E) A 2/E 

2 

0.34 

1 

0.1 

0.1 

8 

=100/10 

=1-CH!TEST(E2:E11,F2:F11) 

>0.05 

=(E2-F2)‘(E2-F2)/F2 

3 

0.83 

2 

0.2 

0.2 

8 

=100/10 

Chi (9,0.05) 


=(E3-F3)*(E3-F3)/F3 

4 

0.96 

3 

0.3 

0.3 

10 

=100/10 

=CHIINV(0.05,9) 

>3.4 

=(E4-F4)*(E4-F4)/F4 

5 

0.47 

4 

0.4 

0.4 

9 

=100/10 



=(E5-F5)*(E5-F5)/F5 

6 

0.79 

5 

0.5 

0.5 

12 

=100/10 



=(E6-F6)*(E6-F6)/F6 

7 

0.99 

6 

0.6 

0.6 

8 

=100/10 



=(E7-F7)*(E7-F7)/F7 

8 

0.37 

7 

0.7 

0.7 

10 

=100/10 



=(E8-F8)*(E8-F8)/F8 

9 

0.72 

8 

0.8 

0.8 

14 

=100/10 



=(E9-F9)*(E9-F9)/F9 

10 

0.06 

9 

0.9 

0.9 

10 

=100/10 



=(E10-F10)*(E10-F10)/F10 

11 

0.18 

10 

1 

1 

11 

=100/10 



=(E11-F11)‘(E11 - F11 )/F 11 

12 

0.9 



More 

0 





13 

0.76 







SUM= 

=SUM(I2:I11) 


[0,0.1), [0.1,0.2), ..., [0.9,1.0) 10 Ji [0,1)SjSall i>C W 

C2:C11 JM'^0.1,0.2,,..., l.O^Uillbkll 
: JIjH£ CjIc. 1 jail ^?c. j Tools => Data Analysis => Histogram J-^ 
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G1:G4 <JaJ e, =N/n = 100/10*10 cM F2:F11 JM' ^ 

.(aLLJI lJuj*!!! <> CHITEST ^4^ I a^«JI ^ CjXlaJI) 

:guUI]| 



A 

B 

c 

D 

E 

F 

G 

H 

1 


1 

R 

Interval 

Upper Interval 

Upper Interval 

Observed 

Expected Chi (9) 


(0-E) A 2/E 


2 

0.34 

1 

0.1 

0.1 

8 

10 

0.053692325 >0.05 

0.4 


3 

0.83 

2 

0.2 

0.2 

8 

10 Chi (9,0.05) 


0.4 


4 

0.96 

3 

0.3 

0.3 

10 

10 

16.91896016 >3.4 

0 


5 

0.47 

4 

0.4 

0.4 

9 

10 



0.1 


6 

0.79 

5 

0.5 

0.5 

12 

10 



0.4 


7 

0.99 

6 

0.6 

0.6 

8 

10 



0.4 


8 

0.37 

7 

0.7 

0.7 

10 

10 



0 


9 

0.72 

8 

0.8 

0.8 

14 

10 



1.6 


10 

0.06 

9 

0.9 

0.9 

10 

10 



0 


11 

0.18 

10 

1 

1 

11 

10 



0.1 


12 

0.9 



More 

0 






13 

0.76 







SUM= 

3.4 


4 A 

n nn 











2^ 92 4 *- a " Cy* <_W 9 Aj^a. caL^.jaj 3.4 ^jj- 4 4 .j?*"^4-ajsll ^jl Ji^.2Li 

(ju (jji l. 12jj£j Uj| (_^i 4_Li. j-a jliii.VI 4 > jli Ia^Aj a - 0.05 Aj^ix-a (_£jluixi J14C- 

.^jLuUI ^jjjaJIj {iJj,^,...,^} fLaj^ tCi^' 
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; J&ii-yi Cil jLua.1 

4 u g \ 1 *1 l > , , i , ) 


// 0 :7? ; distributed independently 
H\ '■ R; is not distributed independently 


Runs Tests djljLiklj CLlljUlk) S^C. lilliA £>2& JiliLy 


:Runs Up and Runs Down J^V 


; a^ <-a Nonparametric Test < i? 4*xV J-u±\ ja j 


: Excel c^jaJ'j ^Sf tgjaJl 


R 


Excel a^ 421211 diULull (J^.2 


0.41 

0.68 

0.89 

0.94 

0.74 

0.91 

0.55 

0.62 

0.36 

0.27 

0.19 

0.72 

0.75 

0.08 

0.54 

0.02 

0.01 

0.36 

0.16 

0.28 

0.18 

0.01 

0.95 

0.69 

0.18 

0.47 

0.23 

0.32 

0.82 

0.53 

0.31 

0.42 

0.73 

0.04 

0.83 

0.45 

0.13 

0.57 

0.63 

0.29 



A 

B 


C 

D E F 

G 

1 

Random Numbers 

Runs 

Number of Runs 

a N Mean 

Standard Dev 

2 

0.41 

=IF(A2<A3,"+",IF(A3=" 



=MAX(C:C) =COUNT(A:A) =(2*E2-1)/3 

=SQRT((16‘E2-29)/90) 

3 

0.68 

=1 F(A3<A4,1 F(A4=' 

=IF(B3=— 

,IF(B3=B2,C2,C2+1)) 



4 

0.89 

=IF(A4<A5,"+".IF(A5=' 

=IF(B4=""," 

,IF(B4=B3,C3,C3+1)) 

Z= 

=(D2-F2)/G2 

5 

0.94 

=1 F(A5<A6,1 F(A6=' 

=IF(B5=""," 

,IF(B5=B4,C4,C4+1)) 



6 

0.74 

=1F (A6< A7,1F (A7=’ 

=IF(B6=""," 

,IF(B6=B5,C5,C5+1)) 

P(Z)= 

=NORMSDIST(G4) 

7 

0.91 

=1 F(A7 <A8,1 F(A8=' 

=IF(B7=""," 

,IF(B7=B6.C6,C6+1)) 




U^LsJt JuL ^ A2:A41 IjJiill ^ p\ j\ 


B2=IF(A2<A3,"+",IF(A3- 

Ajl^J A,. ; n 

C2= 1 




C3=IF(B3-IF(B3=B2,C2,C2+1)) 




D2 =MAX(C:C) 

E2 =COUNT(A:A) 

F2 =(2*E2-l)/3 
G2 =SQRT((16*E2-29)/90) 
G4 =(D2-F2)/G2 
G6 =N0RMSDIST(G4) 
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A 

B 

C 

D 

E 

F 

G 


1 

Random Numbers 

Runs 

Number of Runs 

a 

N 

Mean 

Standard Dev 


2 

0.41 

+ 

1 

26 

40 

26.33333333 

2.605549633 


3 

0.68 

+ 

1 






4 

0.89 

+ 

1 



Z= 

-0.127932061 


5 

0.94 

- 

2 






6 

0.74 

+ 

3 



P(Z)= 

0.449101331 


7 

0.91 

- 

4 






8 

0.55 

+ 

5 






9 

0.62 

- 

6 






10 

0.36 

- 

6 






11 

0.27 

- 

6 






12 

0.19 

+ 

7 






13 

0.72 

+ 

7 






14 

0.75 

- 

8 






15 

0.08 

+ 

9 






16 

0.54 

- 

10 






17 

0.02 

- 

10 






18 

0.01 

+ 

11 






19 

0.36 

- 

12 






20 

0.16 

+ 

13 






21 

0.28 

- 

14 






22 

0.18 

- 

14 






23 

0.01 

+ 

15 






24 

0.95 

- 

16 






25 

0.69 

- 

16 






26 

0.18 

+ 

17 






27 

0.47 

- 

18 






28 

0.23 

+ 

19 






29 

0.32 

+ 

19 






30 

0.82 

- 

20 






31 

0.53 

- 

20 






32 

0.31 

+ 

21 






33 

0.42 

+ 

21 






34 

0.73 

- 

22 






35 

0.04 

+ 

23 






36 

0.83 

- 

24 






37 

0.45 

- 

24 






38 

0.13 

+ 

25 






39 

0.57 

+ 

25 






40 

0.63 

- 

26 






41 

0.29 









26 ^jLaJl JUJI A^_jLujlL<ill dil^LiVl AjuIjIa AjI ^ic- 
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Run 

Mark 

1 

+ + + 

2 

- 

3 

+ 

4 

- 

5 

+ 

o 

7 

+ + 

8 

- 

9 

+ 

10 

-- 

11 

+ 

12 

- 

13 

+ 

14 

-- 

15 

+ 

16 

-- 

17 

+ 

18 

- 

19 

+ + 

20 

-- 

21 

+ + 

22 

- 

23 

+ 

24 

-- 

25 

+ + 

26 

- 


jlLa (jlj ^[&j)^\ jj-a AjtjljlLa ^ 15 U .Hxll jiti q (jl LbJa^)3 I51j 

Clli2Ulj ^5-iaaJ a 


27V-1 

M a = — 

2 167V-29 

a “ ~ 90 

TV ( /.i a , cr) 4JJ" lL& 3 a TV > 20 '4* .3-y*il TV 

^Till 7? 0 =-^2. 4 V. i —»~s.*V 1 i._it \ ji ;"'^|j AjjI j2a*Jl jslsjVl (j2l2Lail 4;■ 
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(X (_£jlxjui AiC-j Z 0 L .'' ‘ Z*J 4 i ja > ^ill 4 u ^jatl t" ^.uLlS ^gjLZzla £JjjJ U 


.AzjL-oll AzjJajall jZajjj'i Izjli —V , 2 < Z 0 < Z ,, CIulS Izli AzljZiJl ~jqT 1 ; Igjjlaj 

t _ ill Ult jjj/u£ i^ljjj ; jl jail 

: Runs above and below the mean Caajj Jja ^ jaJl 

c!jI^aLu1a]| JoxaijIaj 6^aLola (j£ U^Uj ^jLuJ! (JliLJI ^U^jbU yja.^’n U^Iaj lij 

CIjI AALu1a]| ^ ^ic-j ^ 6^ALuj-a 20 (-]CIjI^Laa]! l_kj^aj 2)^ 

^)JC- IaLaJ AjjI^joiC- djIjlALuiA ^3 Joa \W IjlA (Jja _IojajIaII (j>a (J^t ^kVI *»■ *Qa*oi\1 ^3 

A-ililSiLajj 2) -0 -Lajoj jIaII Cll^Jj C3^ f '^| (JaI^a 

AjjI^ajaxJI 

js aj^Iaaj AAj^la Jojuj^IaIi c.“ i^*i j (3^ 

^jJa_l 3 J^uj^yLall l** dlllS 1^1 IaI -)- £jZaJ JaxajLall ( 3 j^ CllA£ Izb CzlzAl 4 ui]l oZAbba 

; ( _ s Jlzll£ jliLk^l iSj ajj , i _ s -lb!l (jj^Jl zzc- i. uuVi - 

i~*^A ^zll CzlzAl_iaui]| ZZC. yi ^ bi^Loll Jjja ^A ^zll bjlzAL 2 ui]| ZZC. dlA£ Izl 

^s-laaz b j4-Aj y* o\* (1 < b < n x + n 2 = N j' -^V) t_s j=4' b j j^' 

•djli^UJb 


M, = 




2n t n 2 1 


TV 2 

2»j« 2 (2n t n 2 -N) 


N 2 (N -\) 

AAiJajail Cl^j k jp 20 t>> J^' n 2 j n { O* cb' 
jajallj l^jjlaj Ajjia-a (JjLoi-a AiC.j Z fl =-A “il , ^^ V1 jj^-1 jl I f .\j ^■*J_' b 


A j ja 1 -—»\l A_uZajall jJoSjj'^ Lljlj —2 ^ < Z 0 < Z /9 bul£ I jlj AJjZ^JI 

Runs above and below the mean Jja ^ jaJl ; Jlla 

:Excel 

^abj^U b ‘ ■ jiLall bia_lj (3^?^ jl ^ I Z^jj t_fljxa 

;Jlzll£ Excel L>° A^a,^. AzjL 3 | dllzALLall 
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A 

B 

C 

D 

1 

Random Numbers 

Runs 

Number of Runs 

nl 

2 

0.41 

=IF(A2<$H$2,"-","+'') 

1 

=COUNTIF(B2:B41 

3 

0.68 

=IF(A3<$H$2,"-","+") 

=IF(B3=B2,C2,C2+1) 


4 

0.89 

=IF(A4<$H$2, 

=IF(B4=B3,C3,C3+1) 


5 

0.94 

=IF(A5<$H$2,"-","+") 

=IF(B5=B4,C4,C4+1) 


6 

0.74 

=IF(A6<$H$2,''-","+") 

=IF(B6=B5,C5,C5+1) 


7 

0.91 

=IF(A7<$H$2, 

=IF(B7=B6,C6,C6+1) 


8 

0.55 

=IF(A8<$H$2,"-",''+") 

=IF(B8=B7,C7,C7+1) 




E 

F 

G H 

1 

n2 

b 

N Mean 

2 

=COUNTIF(B2:B41,"-") 

=MAX(C2:C41) 

=D2+E2 

=AVERAGE(A2:A41) 

3 





4 

Mean b= 

=((2*D2‘E2)/G2)+0.5 



5 

Var b= 

=(2‘D2*E2*(2*D2*E2-G2))/(G2‘G2*(G2-1)) 



6 

StDev b= 

=SQRT(F5) 



7 





8 

Z = 

=(F2-F4)/F6 




aJUII LS Jc. J ■ 'A 



A 

B 

c 

D 

E 

F 

G 

H 

1 

Random Numbers 

Runs 

Number of Runs 

nl 

n2 

b 

N 

Mean 

2 

0.41 

- 

1 

19 

21 

19 

40 

0.4565 

3 

0.68 

+ 

2 


4 

0.89 

+ 

2 

Mean b= 

20.45 


5 

0.94 

+ 

2 


Var b= 

9.693653846 



6 

0.74 

+ 

2 


StDev b= 

3.11346332 



7 

0.91 

+ 

2 




8 

0.55 

+ 

2 


Z = 

-0.465719313 



9 

0.62 

+ 

2 






10 

0.36 

- 

3 






11 

0.27 

- 

3 






12 

0.19 

- 

3 






13 

0.72 

+ 

4 






14 

0.75 

+ 

4 






15 

0.08 

- 

5 






16 

0.54 

+ 

6 






17 

0.02 

- 

7 






18 

0.01 

- 

7 






19 

0.36 

- 

7 






20 

0.16 

- 

7 






21 

0.28 

- 

7 






22 

0.18 

- 

7 






23 

0.01 

- 

7 






24 

0.95 

+ 

8 






25 

0.69 

+ 

8 






26 

0.18 

- 

9 






27 

0.47 

+ 

10 






28 

0.23 

- 

11 






29 

0.32 

- 

11 






30 

0.82 

+ 

12 






31 

0.53 

+ 

12 






32 

0.31 

- 

13 






33 

0.42 

- 

13 






34 

0.73 

+ 

14 






35 

0.04 

- 

15 






36 

0.83 

+ 

16 






37 

0.45 

- 

17 






38 

0.13 

- 

17 






39 

0.57 

+ 

18 






40 

0.63 

+ 

18 






41 

0.29 

- 

19 
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i- _ 'tl UU liljjj ; jl jIll 

icjM Mg* jW^i 

^j-<s AjuLiIa _jl ^l*a*1C. V1 jj AjjI^J uxll ^IS^Vl Ajl^lSjjaaV p^.\ liAj 

A-liik lUVn ^jl.yi^kVI liA C_alk \W -iaSs _jl n^kV 1 Aij^)ia ^il JVl 1 

^iajl ^^gjl.x^i^VI j/n'l i.** ^ \ 221 C-JSI^jujj L_jlli^]| liA (_£^-Loia ^ja ^Ic. I 

(3) ,L$^ ^jU^C. L. <nftj JijVl ^gjU^a^yi j/nll (jjjJa L_jU£ 

:J^> 

^a! 1 £Jj-sall ^j-<a ^C-l Jajl^)!ill L_jL-u^J A.* U^o ^JL^LolI C_fl ^juj (JIIaII I^A 

^frlx^a^Vl \"\*\ LqI.W’UaiIj IjLSq ll A,3t Ufoll fijlA j jjSJl L_jUi^]l 
AjljI Ha] -iajl^yili ^aJ5 jln^U (J^lSluiVI A_bJa^)3 jU-s 1 L_a^juj J^jLaill (JIjaII 

Aiilxllj ^gJaxj l ^ja ^jljlll -Lajl^yill p (jl l_bJa^)2 lila < C1 j1^L>jL<i]1 


^atsts ( . 012 

■ s:.(^-«) ! ’ ’"" 

*AjHj 1 I AjjI x^a^kVl L^J A_li_li^Jl AjjI^ ua*Jl (j- 0 AjljUiIa] p AjIa^^V I 


£(/?,) = 0, / = 1,2,... 

'= 1 . 2 ,. 

Approx 

Pi □ W(0,l/tf) 


AjjJa^all jli jln^V 


^o ; A=0 


:Excel ^l4aomlj ^>411 lajljSll jbSlt 


Excel L> A-aij-a JUJl (Ja.ji Excel f EVim L AjjJajill oJSA jUii.7 



A 

B 

C 

D 

E 

F 

G H 

1 

Random Numbers 

Mean Adjusted Lag 1 

Lag 2 

Lag 3 

Lag 4 

Lag 5 Rol = 

2 

0.41 

=A2-$K$1 

1=B3 

=B4 

=B5 

=C5 

=C6 Ro2= 

3 

0.68 

=A3-$K$1 

=B4 

=B5 

=B6 

=C6 

=C7 Ro3= 

4 

0.89 

=A4-$K$1 

=B5 

=B6 

=B7 

=C7 

=C8 Ro4= 

5 

0.94 

=A5-$K$1 

=B6 

=B7 

=B8 

=C8 

=C9 Ro5= 


96 


























H 

1 

J 

K 

1 

Rol = 

=SUMPRODUCT(B2:B41 ,C2:C41 )/SUMPRODUCT(B2:B41 ,B2:B41) 

Mean = 

=AVERAGE(A2:A41) 

2 

Ro2 = 

=SUMPRODUCT(B2:B41 ,D2:D41 )/SUMPRODUCT(B2:B41 ,B2:B41) 

Limits = 

=1,96/SQRT(COUNT(A:A)) 

3 

Ro3 = 

=SUMPRODUCT(B2:B41.E2:E41)/SUMPRODUCT(B2:B41.B2:B41) 




4 j\l '\W 



A 

B 

C 

D 

E 

F G H 

_u 

Random Numbers 

Mean Adjusted 

Lag 1 

Lag 2 

Lag 3 

Lag 4 Lag 5 Rol = 

2 

0.41 

-0.0465 

0.2235 

0.4335 

0.4835 

0.2835 0.4535 Ro2 = 

3 

0.68 

0.2235 

0.4335 

0.4835 

0.2835 

0.4535 0.0935 Ro3 = 

4 

0.89 

0.4335 

0.4835 

0.2835 

0.4535 

0.0935 0.1635 Ro4 = 

5 

0.94 

0.4835 

0.2835 

0.4535 

0.0935 

0.1635 -0.0965 Ro5 = 

6 

0.74 

0.2835 

0.4535 

0.0935 

0.1635 

-0.0965 -0.1865 

7 

0.91 

0.4535 

0.0935 

0.1635 

-0.0965 

-0.1865 -0.2665 

8 

0.55 

0.0935 

0.1635 

-0.0965 

-0.1865 

-0.2665 0.2635 

9 

0.62 

0.1635 

-0.0965 

-0.1865 

-0.2665 

0.2635 0.2935 

10 

0.36 

-0.0965 

-0.1865 

-0.2665 

0.2635 

0.2935 -0.3765 

11 

0.27 

-0.1865 

-0.2665 

0.2635 

0.2935 

-0.3765 0.0835 

12 

0.19 

-0.2665 

0.2635 

0.2935 

-0.3765 

0.0835 -0.4365 

13 

0.72 

0.2635 

0.2935 

-0.3765 

0.0835 

-0.4365 -0.4465 

14 

0.75 

0.2935 

-0.3765 

0.0835 

-0.4365 

-0.4465 -0.0965 

15 

0.08 

-0.3765 

0.0835 

-0.4365 

-0.4465 

-0.0965 -0.2965 

16 

0.54 

0.0835 

-0.4365 

-0.4465 

-0.0965 

-0.2965 -0.1765 

17 

0.02 

-0.4365 

-0.4465 

-0.0965 

-0.2965 

-0.1765 -0.2765 

18 

0.01 

-0.4465 

-0.0965 

-0.2965 

-0.1765 

-0.2765 -0.4465 

19 

0.36 

-0.0965 

-0.2965 

-0.1765 

-0.2765 

-0.4465 0.4935 

20 

0.16 

-0.2965 

-0.1765 

-0.2765 

-0.4465 

0.4935 0.2335 

21 

0.28 

-0.1765 

-0.2765 

-0.4465 

0.4935 

0.2335 -0.2765 

22 

0.18 

-0.2765 

-0.4465 

0.4935 

0.2335 

-0.2765 0.0135 

23 

0.01 

-0.4465 

0.4935 

0.2335 

-0.2765 

0.0135 -0.2265 

24 

0.95 

0.4935 

0.2335 

-0.2765 

0.0135 

-0.2265 -0.1365 

25 

0.69 

0.2335 

-0.2765 

0.0135 

-0.2265 

-0.1365 0.3635 

26 

0.18 

-0.2765 

0.0135 

-0.2265 

-0.1365 

0.3635 0.0735 

27 

0.47 

0.0135 

-0.2265 

-0.1365 

0.3635 

0.0735 -0.1465 

28 

0.23 

-0.2265 

-0.1365 

0.3635 

0.0735 

-0.1465 -0.0365 

29 

0.32 

-0.1365 

0.3635 

0.0735 

-0.1465 

-0.0365 0.2735 

30 

0.82 

0.3635 

0.0735 

-0.1465 

-0.0365 

0.2735 -0.4165 

31 

0.53 

0.0735 

-0.1465 

-0.0365 

0.2735 

-0.4165 0.3735 

32 

0.31 

-0.1465 

-0.0365 

0.2735 

-0.4165 

0.3735 -0.0065 

33 

0.42 

-0.0365 

0.2735 

-0.4165 

0.3735 

-0.0065 -0.3265 

34 

0.73 

0.2735 

-0.4165 

0.3735 

-0.0065 

-0.3265 0.1135 

35 

0.04 

-0.4165 

0.3735 

-0.0065 

-0.3265 

0.1135 0.1735 

36 

0.83 

0.3735 

-0.0065 

-0.3265 

0.1135 

0.1735 -0.1665 

37 

0.45 

-0.0065 

-0.3265 

0.1135 

0.1735 

-0.1665 0 

38 

0.13 

-0.3265 

0.1135 

0.1735 

-0.1665 

0 0 

39 

0.57 

0.1135 

0.1735 

-0.1665 

0 

0 0 

40 

0.63 

0.1735 

-0.1665 

0 

0 

0 0 

41 

0.29 

-0.1665 

0 

0 

0 

0 0 


1 J 

K 

L 

M 

N 

0.154571142 Mean = 

0.4565 




0.06747297 Limits = 

0.309903211 




0.289812624 





-0.074160325 





0.035230236 





















Autocorrelation Function for R 



Lag Corr T LBQ 


1 0.15 0.98 1.03 

2 0.07 0.42 1.23 

3 0.29 1.78 5.04 

4 -0.07 -0.42 5.30 

5 0.04 0.20 5.36 


Ajjj liAj (-0.3099,0.3099) SjSill <Jib & p., r = l,2,...,5 ^ J 
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•4jjl dil 4 \9**\ A QJ 

4-131jJuC- CIjIa^.1 aJjJ l.n^j il &1 £L^-a 1| (jiiLoj) ^A l nxx> l*jjjj £±ii 4-ii!jJuC. CliljJxlc AiIjJ j) 
# ^Uaill lAA j CIjIa^.1 ^1c< 4-lH.Oi^j ClilxJ^^J 4jjlx-<iJ dlEj ^.*31*3^ ^liaJ ^1 

Lille. ^,lx>Vi Ajjl^diC. CiIa^.1 j ^)djl^iall 4 -aIsjI ^3 (Jjj-a^ll 4-la^l 

.c^VI 

1^_aAI c_fl(^^3^ O -0 Ajjl^juoC- Clil^lxlLa AilCliLa^^jlj OlliA 

0)1 A.qjq^k'l ^3 aI L^al,w’u*iV J oii$ (J^^Lall oA^j ^»L<JVI oUaj I^Limj La^)j£Ij 

A3j 4-33 ^a]| 4-lllc. ^l-ii Lf^^J l^)^-LaJ ^)J^I C__1 jujL^JI 0^l^)J ^3 A^A^Jjola]! CliLa^^l^^Jl 
# ^-<iLl1I CIl^JI Cli^L^i ^3 Aaj^-o CIjL^jI ^3 (jjd^ljjl ^jjj^II (Ji3 Ujblklj 1 g 
tOj^' tfy x y^'_>^C- Xj,X 2 ,... tlll^AlAa x]ji 

F x {x) = P(X <x), — 00 < X < 00 

7?pi? 2 ?*" ^^IS^VI 0^ 4juLiL<a ^.w’uai \ Uils 


/« (*) = 


AjLaii.1 Ailj^ aJIj l^J jfj. (_j£ 

1, 0 < x < 1 


^ (*)= 


0, otherwise 


0, x < 0 

x, 0 < x < 1 

1, X > 1 


yT^' J 2 <yJJ 2 


. i (A £^A 7?,. □ [/(0,1) u' JAj 

Inverse Transform Technique 4JLj^ 

l$J *^^j] ^ill A-illOi^VI 4^aLkj LqI,W’ uxil ^yS^\ 4aj^)UI ^Jb j 

^Lkill fj&j Empirical Distributions j 

F y (X) = 77 

.^-ujVI aIjx^oV^IIj I^jAu c_s 

A-^.j^)jai-<i ClilAALoui l^-Lo a! iAA ^^3 £^j^£aa]| VI d )\,x, j jj!i]l ;4..h^^La 

.CIj^jLa^I A-^Aaj ^jc. ^jjj-lljaill (Jx^pgll (Jix^oqMlj 
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ftjjjlll ^Ujj jJug> jJlla ^ ± 1 ]JJ 

;^A AJ A-ill.^^Vl Ailj^ll aJIa dul£ IaI ^xJ^\ ^jjj X 


fx (*) = 


\Ae~ Xx , x > 0 
0, x < 0 


yT^'j 2 £J jy 


F ( x )=\lj( t ) dt = 


1-e 


-Ax 


x > 0 


0 , X < 0 
v. 

(jjjLa A_Aa^V ^IaaS .A^ilo j OA^.^ CljjA^Jl AAC. -LajujjlLo Ail ^ic- ^ ^%Wa'I 

fiA^.(J^-£3^11 AAC- Jajoi^llA ^Ic. ^) xx1 ^ ^ A tP A £}jjJ X 1 ,X 2 ,... 

jli j A_a_A (_^V Ail .h^kV # (J(Jaxa jl AaIqj 

1 


£(X,) = 


/l 


# (J^ijIa cJ'O ^ ax * 1 \/ A cj^ 

^IaVuxiLj ^jaI ^ J x p x 2 ,... AjjI^joixJI Clil jjxIiaII ^ja CIiIaaLaa a]^j c_<3^juj 

:Jl^' fyr“^' “^j ^ 1 

.X ^xIaU ^1 jSlI AJb A^ji [(1^) 6^ira,^k 

F[x) = l-e~ Xx ,x > 0 <^> yr^'j^' (^“Vl 


F(X} = R X y^c- :(2) »j^- 

. x > 0 JL?^' tAfc 1 - e _/lA = R (^Vl <*y 
.7? <1V^ X Jijt.XlI AjjouIIj F ^X^ = 7? AJjlx-aJl (Ja. ;(3) o^Jaa. 

i^iull^ 7? aJV-^j x ^yiiLall i — g _AA =7? aLU-<J 1 (_Jaj 

1 -e~ xx = R 
e~ xx =1 -R 
-AX = £n(l-R) 

X =—£ n (l-R) 

A 
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JAxI* -ilj^s ^ 5 -^ X = —-67(1 -i?) 4H*-all 

A 

.X = F' l (R) 

dll^ALawi]l < Iaja^I ^yaj R^, R^,... L-J^Hx-oll ^^x]| ^ *(4) \j 

. x, = F~ l (R ,) x 

x p x 2 ,... r 1 ,r 2 ,... fiajSn ^Vi <yjj4ii 

X,.»^(l-^), / = 1,2,3,... 

A 


(?EU1) X,. =— InR,, / = 1,2,3,... J! aiA 
A 

:Excel cjliALLo .iiljj (1) JliLa 

•4 = 1 t5“>*VI ^jj^' £fy (_S^' X Jjilall o^Lia 1000 J 

jA La£ djLiLul! Excel S-lJ-la. 5-vi,-^i 



A 

R 


1 


2 

3 


4 


5 


6 


7 


8 


9 


10 

11 

12 


13 


14 


15 

16 



A B 

c 

D 

E 

F 

G 

H 

1 

J 

K 

L 

1 

R X 

R bin 

X bin 


R bin 

Frequency 


X bin 

Frequency 

=MIN(B:B) 

=K2-K1 

2 

0.382000183 =-LN(A2) 

0.1 

=L2 


0.1 

104 


0.587410 

451 

=MAX(B:B) 

=L1/10 

3 

0.100680562 =-LN(A3) 

0.2 

=D2+$L$2 


0.2 

107 


1.174821 

228 



4 

0.596484267 =-LN(A4) 

0.3 

=D3+$L$2 


0.3 

102 


1.762231 

144 



5 

0.899105807 =-LN(A5) 

0.4 

=D4+$L$2 


0.4 

85 


2.349642 

80 



6 

0.884609515 =-LN(A6) 

0.5 

=D5+$L$2 


0.5 

98 


2.937053 

39 



7 

0.958464308 =-LN(A7) 

0.6 

=D6+$L$2 


0.6 

96 


3.524463 

36 



8 

0.014496292 =-LN(A8) 

0.7 

=D7+$L$2 


0.7 

83 


4.111874 

10 



9 

0.407422101 =-LN(A9) 

0.8 

=D8+$L$2 


0.8 

96 


4.699284 

6 



10 

0.863246559 =-LN(A10) 

0.9 

=D9+$L$2 


0.9 

115 


5.286695 

4 



11 

0.138584551 =-LN(A11) 

1 

=D10+$L$2 


1 

114 


5.874106 

i 
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UUJI giljjll 


1. 


i F9 ^‘^11 x *^' dAiLnll Ju.j) 



A 

B 

C 

O 

E 

F 

G 

H 

1 

j 

K 

L 

W 

1 

R 

X 

R bin 

X bin 


R bin 

Frequency 


X bin 

Frequency 

0.0012826 

5.874106014 


2 

0.382 

0.96233 

0.1 

0.58741 


0.1 

104 


0.587411 

451 

5.875388613 

0.587410601 


3 

0.100681 

2.2958 

0.2 

1.17482 


0.2 

107 


1.174821 

228 




4 

0.596484 

0.5167 

0.3 

1.76223 


0.3 

102 


1.762232 

144 




5 

0.899106 

0.10635 

0.4 

2.34964 


0.4 

85 


2.349642 

80 




6 

0.88461 

0.12261 

0.5 

2.93705 


0.5 

98 


2.937053 

39 




7 

0.958464 

0.04242 

0.6 

3.52446 


0.6 

96 


3.524464 

36 




8 

0.014496 

4.23386 

0.7 

4.11187 


0.7 

83 


4.111874 

10 




9 

0.407422 

0.89791 

0.8 

4.69928 


0.8 

96 


4.699285 

6 




10 

0.863247 

0.14705 

0.9 

5.2867 


0.9 

115 


5.286695 

4 




11 

0.138585 

1.97627 

1 

5.87411 


1 

114 


5.874106 

1 




12 

0.245033 

1.40636 




More 

0 


More 

1 





0.045473 

0.03238 

0.164129 

0.219611 

0.01709 

0.285043 

0.343089 

0.553636 

0.357372 

0.371838 

0.355602 

0.910306 

0.466018 

0.42616 

0.303903 

0.975707 

0.806665 

0.991241 


3.09065 
3.43021 
1.80711 
1.5159 
4.06924 
1.25512 
1.06977 
0.59125 
1.02898 
0.9893 
1.03394 
0.09397 
0.76353 
0.85294 
1.19105 
0.02459 
0.21485 
0.0088 


Histogram 



| □ Frequency] 


Histogram 



| □ Frequency | 


in jL-JI Jc. Jlill 

jSLa ja Histogram d?J u' ‘ 

aa 13S1I yy 

: (a,b) Cm 6* ±AjZ (2) Jlia 

l*J UL^\ <Ih jli X ~ f/(a,6) jb b) 


/(*)** 


1 


b-a 

0, 


, a<x<b 
otherwise 

: Jbll ^ jjljbJl ClljJab. £Jdj x ~U (a,Z>) jbtlall .il j-a (jlij 

4lb l(l) ® 

x < a 


F(x) 


x-a 

b-a 


a<x<b 


1, x > b 


,a< x<b Jb-^' <j4c. F (X) = (X - a)/(b - a^ = R :(2) »jbiJl 
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gib iRAl^hiX F(X) = (X-a)/(b-a)=R :(3) 

.X = a + (b-a)R 

. X ~ U (0,10) cs^' y** 3' c> 1000 j :aO-^ 

: Weibull fcQjS of cjl^Lla jJjj (3) Jlia 

;^A 4l 4_JLa!i^'^l Cl±il£ Ijsl (Jajj £±ia X ^jx!lo]I 

x > 0 

otherwise 

.(4.i, u . o1 l aJSA yi V = 0 <=!*-* ) £jjj^ L&^'j (A*-* yjA /? > 0 ja>0 y=" 

;AJUi]| CjljJ-a^kll £JJJ cJ^J (I) -0 CjljlALoui aJ 

^ J31I 3Jh jl ^ AJUi^VI AfllSSlI *Jb c> : (1) *jL*A\ 

-f-T 

E(x) = l-e Uj , x > 0 



E(x) = 1-e ^ =i? :(2) OjJaiJl 

X = «[-£«(! -i?)]^ ^ i? <5 Vxj J4ji :(3)sjJaaJI 


: Excel Weibull fcjjj <> cj|^AlA> .Ajj 


: JUJI£ Excel p = 2 j « = ^ 1000 *•_ 



A J B 

C 

D 

E 

F 

G 

H 

1 J 

K 

L 

M 

N 

1 

R X 

R Bin 

X Bin 


R Bin 

Frequency 


X Bin Frequency 



=MIN(B:B) 

=M2-M1 

2 

0.3820001 =0.5*(-LN(A2)) A 0.5 

0.1 

=N2 


0.1 

104 


0.119405 67 



=MAX(B:B) 

=N1/10 

3 

0.1006805 =0.5*(-LN(A3)) A 0.5 

0.2 

=D2+$N$2 


0.2 

107 


0.23881 O'166 





4 

0.5964842 =0.5*(-LN(A4)) A 0.5 

0.3 

=D3+$N$2 


0.3 

102 


0.358216'176 





5 

0.8991058 =0.5*(-LN(A5)) A 0.5 

0.4 

=D4+$N$2 


0.4 

85 


0.477621 192 





6 

0.8846095 =0.5‘(-LN(A6)) A 0.5 

0.5 

=D5+$N$2 


0.5 

98 


0.597026'146 





7 

0.9584643 =0.5*(-LN(A7)) A 0.5 

0.6 

=D6+$N$2 


0.6 

96 


0.716432*120 





8 

0.0144962 =0.5*(-LN(A8)) A 0.5 

0.7 

=D7+$N$2 


0.7 

83 


0.835837 67 





9 

0.4074221 =0.5‘(-LN(A9)) A 0.5 

0.8 

=D8+$N$2 


0.8 

96 


0.955242'46 





10 

0.8632465 =0.5*(-LN(A10)) A 0.5 

0.9 

=D9+$N$2 


0.9 

115 


1.074648'14 





11 

0.1385845 =0.5*(-LN(A11 )) A 0.5 

1 

=D10+$N$2 


1 

114 


1.194053 5 






102 














A 

B 

c 

D 

E 

F 

G 

H 

1 

J 

K 

L 

M 

N 


1 

2 

R 

0.382 

X 

0.490493 

R Bin 

0.1 

X Bin 
0.119405 


R Bin 

Frequency 

X Bin 

Frequency 


0.017907 

1.194053 


0.1 

104 


0.119405 

67 



1.21196 

0.119405 

3 

0.100681 

0.757595 

0.2 

0.238811 


0.2 

107 


0.238811 

166 






4 

0.596484 

0.35941 

0.3 

0.358216 


0.3 

102 


0.358216 

176 






5 

0.899106 

0.16306 

0.4 

0.477621 


0.4 

85 


0.477621 

192 






6 

0.88461 

0.175078 

0.5 

0.597027 


0.5 

98 


0.597027 

146 






7 

0.958464 

0.102984 

0.6 

0.716432 


0.6 

96 


0.716432 

120 






8 

0.014496 

1.028818 

0.7 

0.835837 


0.7 

83 


0.835837 

67 






9 

0.407422 

0.473789 

0.8 

0.955243 


0.8 

96 


0.955243 

46 






10 

0.863247 

0.191739 

0.9 

1.074648 


0.9 

115 


1.074648 

14 






11 

0.138585 

0.7029 

1 

1.194053 


1 

114 


1.194053 

5 






12 

0.245033 

0.592951 




More 

0 


More 

1 







0.045473 

0.03238 

0.164129 

0.219611 

0.01709 

0.285043 

0.343089 

0.553636 

0.357372 

0.371838 

0.355602 

0.910306 

0.466018 

0.42616 

0.303903 

0.975707 

0.806665 

0.991241 

0.256264 


0.879012 

0.926041 

0.672143 

0.615609 

1.008618 

0.56016 

0.517147 

0.384463 

0.507193 

0.497317 

0.508415 

0.153276 

0.436902 

0.461774 

0.545675 

0.07841 

0.231758 

0.046897 

0.583427 


Histogram 



Histogram 



!□ Frequency | 


^AjJn^a ^jLuull j^Ac. 


cIjIaaLuIaII 


: Triangular Distribution 6* jJjj (4) J\ia 

aJ A-illxi'i-kV 1 aAIj ciul£ 1^1 Tri[a,b 9 c\ aA 


/(*)* 


2 (x-a) 


( b-a ) 
2 (c 

(c-a) 

-*) 

(c-b) 

( c-a ) 


a< x<b 

b <x<c 

elsewhere 


f M- 


0, 

x< a 


a < x<b 

(b-a)(c-a)’ 


, i c ~ x ) 2 

—, b<x<c 


x > c 


'■^r^Yy a<b<( 
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TV/[0,1,2] £}j ^ X ^JaxJl ^JxlLal] AjjI^jIuC- CIiI-IALous <*_^ 



x, 0 < x < 1 


11 

p' 

2 - x, 1 < x < 2 



0, elsewhere 



0 , 

x < 0 


x 2 

0 < x < 1 

F(.v) = < 

2 ’ 


i-< 2 -*)\ 

1 < x < 2 


2 



1, 

x > 2 


•Ul^\ 4iU& 


<S JPj 




| 

X = Vzft UJ^J lA.bc. J 0 <R<- jA i? UJ^J R =- P 0 < X < 1 1^-bc. 

2 2 

1 ^2 — x ) 2 

jj£j lAAic. J — < R < 1 jA ^ pm jjfbj i? = 1 - -- ip 1 < X < 2 L^Ajc. J 

2 2 

<s2L*Jb ^b,j X tPI >baJl jjilall 2Lul jbc. ClI^LLo J j^a jli I25bs J X = 2~ yj2(l -R) 


X 2 


Xm 


Vzr, 


0<i?<- 

2 


2-p{l-R), ^<R< 1 

Triangular Distribution LgS^l frQj^l Of cjl^AUla ±Ap 


Excel 


: Jbll£ Excel f'-bCbcb X ^JUdxll d^aLolc 1000 *■ 



A 

B 

C 

D 

E 

F 

G H 

1 

j 

K 

1 

R 

X 

R Bin 

X Bin 

R Bin 

Frequency 

X Bin Frequency 


=MIN(B:B) 

=J2-J1 

2 

0.43861 

=IF(A2<=0.5,SQRT(2*A2),2-SQRT(2*(1-A2))) 

0.1 

=K2 

0.1 

100 

0.193234 17 


=MAX(B:B) 

=K1/10 

3 

0.17819 

=IF(A3<=0.5,SQRT (2*A3),2-SQRT (2*(1 -A3))) 

0.2 

=D2+$K$2 

0.2 

124 

0.386469 56 




4 

0.62862 

=1 F(A4<=0.5.SQRT (2*A4).2-SQRT(2*(1 -A4))) 

0.3 

=D3+$K$2 

0.3 

98 

0.579704 118 




5 

0.98825 

=IF(A5<=0.5,SQRT(2'A5).2-SQRT(2*(1-A5))) 

0.4 

=D4+$K$2 

0.4 

98 

0.772939'129 




6 

0.12201 

=IF(A6<=0.5.SQRT(2*A6).2-SQRT(2*(1-A6))) 

0.5 

=D5+$K$2 

0.5 

95 

0.966173'157 




7 

0.54701 

=IF(A7<=0.5.SQRT(2‘A7),2-SQRT(2*(1-A7))) 

0.6 

=D6+$K$2 

0.6 

103 

1.159408 182 




8 

0.89980 

=IF(A8<=0.5,SQRT(2*A8).2-SQRT(2*(1-A8))) 

0.7 

=D7+$K$2 

0.7 

81 

1.352643:119 




9 

0.13754 

=IF(A9<=0.5.SQRT(2‘A9),2-SQRT(2*(1-A9))) 

0.8 

=D8+$K$2 

0.8 

89 

1.545878'113 




10 

0.49848 

=IF(A10<=0.5,SQRT(2*A10),2-SQRT(2*(1-A10))) 

0.9 

=D9+$K$2 

0.9 

108 

1.739112:76 




11 

0.80578 

=IF(A11<=0.5,SQRT(2*A11),2-SQRT(2*(1-A11))) 1 

=D10+$K$2 1 

104 

1.932347'29 
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A 

B 

C 

D 

E 

F 

G 

H 1 J K L M N 

0 

1 

R 

X 

R Bin 

X Bin 

R Bin Frequency 

X Bin Frequency 0.022097 

1.932348 

2 

0.438612 

0.936602 

0.1 

0.193235 

0.1 

100 

0.193235 

17 1.954445 

0.193235 

3 

0.178198 

0.596988 

0.2 

0.38647 

0.2 

124 

0.38647 

56 


4 

0.62862 

1.138165 

0.3 

0.579704 

0.3 

98 

0.579704 

118 


5 

0.98825 

1.846705 

0.4 

0.772939 

0.4 

98 

0.772939 

129 


6 

0.122013 

0.49399 

0.5 

0.966174 

0.5 

95 

0.966174 

157 


7 

0.547014 

1.048174 

0.6 

1.159409 

0.6 

103 

1.159409 

182 


8 

0.899808 

1.552357 

0.7 

1.352643 

0.7 

81 

1.352643 

119 


9 

0.137547 

0.524494 

0.8 

1.545878 

0.8 

89 

1.545878 

113 


10 

0.498489 

0.998488 

0.9 

1.739113 

0.9 

108 

1.739113 

76 


11 

0.80578 

1.376751 

1 

1.932348 

1 

104 

1.932348 

29 


12 

0.375378 

0.866461 


More 

0 

More 

4 



0.707297 
0.543748 
0.174017 
0.455611 
0.819605 
0.4232 
0.060518 
0.700095 
0.93878 
0.814661 
0.719382 
0.983642 
0.028657 
0.561357 
0.916288 
0.622883 
0.797998 
0.061251 
0.385632 
0.129917 
0.064547 


1.234882 
1.04475 
0.589943 
0.954579 
1.399342 
0.92 
0.347903 
1.225525 
1.650085 
1.391167 
1.250844 
1.819125 
0.239403 
1.063365 
1.590825 
1.131533 
1.364387 
0.350002 
0.878216 
0.50974 
0.359296 


Histogram 
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3 

| 60 
LL 

40 

20 
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1 □ Frequency] 


Histogram 



[□ Frequency | 


^AjJa^a (J^LaA' Lain j^Ac. 
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j' Empirical Distributions 


Sampling Distributions 


^Jc. ^±laJJ ^aLla ^5JU> ^3 4jjIjla 1I jl CAjUjjSJl 

^ja 4jla^«a]| djUlnll ^J-^aA ^Ic. ^±LaJj liA j # 4jI£L^aj AIL^Aaj ^LlaJ Ajla^aII ClAjLnll 

djI^AUiuJl ^ja A.nc> Uja] Clul£ lili #L 5 -a 1 x-g £jjjj ^ 5 ^ ClAjUJl Lg jALj Avijq-s. 

; l , uaVi Alixll £jjjjll 4 Jh j\ AJ '-1 jli X l ,X 2 ,...,X n 

( _Uxi*sl v < v < < v L** 11*s. 1 XX X " / .-jC' XX X C1jI.1AIju1a]| (_ U ) 

A (l) _ A (2) - A (n) " * A (2V'' A (n) A p A 2 ,...,A w . J 


'(l)’-*(2 )’"•’» 


;Aiil*JI jjlill <U|j 


$.(*) = ■ 


x w <x<x (i+1) , k = \,2,...,n 


i_j ^ A.L-«aaXa ) 4_*_IaALa jl 0^a!Lu»a Lai A_nj^}^j]l d)l*J^j!i]l Lj-iLnll 4 . '“'**■ 

_(_Jl!LaJ La&^)l£ [_pajx!LaiJ 

:Excel (jJJjaaM fcjjSM Jlii* 

AjjLaJ LS \\ AslIj ^j*o*s.xai ^j-G dale.^ a^-g CllSj ^C-UoaH Jl^. 1 (Jx^-aj 

CljULnli dul^B jx^yA 300 (JIa^HujI ^aLiaJl I^A ^jC- CliliLiJ l“ 


48622431851 

53243444223 

16112213315 

24227212353 

22341472221 

32222474242 

24332313252 

44414462318 

34272142226 

21286221413 

31242222433 

34324172442 

27432134612 

33818622222 

22482223622 

63523155422 


4 2 4 3 3 4 2 

2 8 4 2 2 8 3 

4 2 5 3 3 6 8 

5 4 3 2 1 4 4 

5 8 4 1 1 3 4 

1 8 4 2 1 1 4 

2 6 2 6 4 1 2 

4 4 4 4 4 7 4 

2 2 7 2 2 3 2 

3 6 4 3 4 2 2 

2 4 2 2 2 8 2 

1 4 2 4 4 4 1 

2 2 4 5 2 4 3 

4 4 2 2 2 2 1 

1 4 2 3 5 3 1 

1 1 4 2 2 4 3 
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213474226111 



A 

B 

c 

D 

E 

F 

G 

1 

X 

X Bin 

X Bin 

Frequency 

Cumulative % 

Relative Frequency 

Cumulative Relative Frequency 

2 

4 

1 

1 

41 

0.136666666666667 

=D2/$D$11 

=F2 

3 

8 

2 

2 

100 

0.47 

=D3/$D$11 

=G2+F3 

4 

6 

3 

3 

44 

0.616666666666667 

=D4/$D$11 

=G3+F4 

5 

2 

4 

4 

66 

0.836666666666667 

=D5/$D$11 

=G4+F5 

6 

2 

5 

5 

13 

0.88 

=D6/$D$11 

=G5+F6 

7 

4 

6 

6 

14 

0.926666666666667 

=D7/$D$11 

=G6+F7 

8 

3 

7 

7 

9 

0.956666666666667 

=D8/$D$11 

=G7+F8 

9 

1 

8 

8 

13 

1 

=D9/$D$11 

=G8+F9 


1 

X 

X Bin 

X Bin 

Frequency 

Cumulative % 

Relative Frequency 

Cumulative Relative Frequency 



2 

4 

1 

1 

41 

13.67% 

0.136666667 

0.136666667 



3 

8 

2 

2 

100 

47.00% 

0.333333333 

0.47 



4 

6 

3 

3 

44 

61.67% 

0.146666667 

0.616666667 



5 

2 

4 

4 

66 

83.67% 

0.22 

0.836666667 



6 

2 

5 

5 

13 

88.00% 

0.043333333 

0.88 



7 

4 

6 

6 

14 

92.67% 

0.046666667 

0.926666667 



8 

3 

7 

7 

9 

95.67% 

0.03 

0.956666667 



9 

1 

8 

8 

13 

100.00% 

0.043333333 

1 



10 

8 


More 

0 

100.00% 






14 


15 


16 


19 


20 


21 


24 


25 


26 


29 


30 


31 


300 


Relative Frequency 



[□Relative Frequency| 


Cumulative Relative Frequency 



□ Cumulative Relative 
Frequency 


A.V^ll AJIjJ J Uri ill lMi 



(jl Vi^a VI Cll3j La a^La ^jL^lLaJ ^3 L_l]LLa 500 A_laJ)bU A-ilLill ClAjLnll 


0.6 

0.6 

0.7 

0.6 

0.6 

0.4 

0.5 

0.7 

0.6 

in 

o 

0.4 

0.6 

0.4 

0.6 

0.5 

0.2 

0.5 

0.5 

0.5 

0.6 

0.6 

0.6 

0.5 

0.5 

0.5 

0.5 

0.6 

0.2 

0.4 

0.3 

0.4 

0.7 

0.8 

0.2 

0.5 

0.8 

0.6 

0.8 

0.5 

0.6 

0.7 

0.4 

0.6 

0.6 

0.5 

0.5 

0.9 

0.5 

0.6 

0.5 

0.9 

0.5 

0.4 

0.5 

0.9 

0.6 

0.5 

0.6 

0.7 

0.5 

0.4 

0.6 

0.5 

0.6 

0.4 

0.5 

0.7 

0.4 

0.4 

0.4 

0.5 

0.4 

0.5 

0.7 

0.3 

0.7 

0.8 

0.3 

0.5 

0.6 

0.4 

0.3 

1.0 

0.4 

0.5 

0.3 

0.5 

0.6 

0.4 

0.4 

0.6 

0.4 

0.6 

0.4 

0.4 

0.6 

0.7 

0.4 

0.4 

0.8 

0.5 

0.4 

0 . 6 

1.0 

0.5 

0.5 

0.4 

0.4 

0.5 

0.5 

0.5 

0.5 

0.6 

0.6 

0.5 

0.6 

0 . 6 

0.6 

0.6 

0.5 

0.6 

0.4 

0.4 

0.6 

0.5 

0.5 

0.3 

0.6 

0 . 6 

0.4 

0.5 

0.4 

0.4 

0.8 

0.5 

0.7 

0.6 

0.7 

0 . 6 

0.6 

0.5 

0.6 

0 . 6 

0.6 

0.7 

0.6 

0.5 

0.5 

0.8 

0.4 

0.6 

0.7 

0.3 

0.6 

0.5 

0.5 

0.4 

0.6 

0.5 

0.7 

0.4 

0.4 

0.4 

0.5 

0.6 

0.6 

0.3 

0.4 

0.4 

0.6 

0 . 6 

0.6 

0 . 6 

0.4 

0.2 

0 . 6 

0.6 

0 . 6 

0.5 

1.0 

0.4 

0.7 

0.4 

0.6 

0.7 

0.5 

0.5 

0.5 

0.6 

0.4 

0.4 

0 . 6 

0.6 

0.3 

0.5 

0.4 

0.6 

0.6 

0 . 6 

0.4 

0.5 

0.6 

0.8 

0.5 

0.6 

0.5 

0.4 

0.4 

0.5 

0.4 
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0.5 

0.5 

0.4 

0.5 

0 . 6 

0.6 

0.5 

0 . 6 

0.7 

0 . 8 

0.9 

0.5 

0.4 

0.6 

0.6 

0.4 

0.4 

0.4 

0 . 6 

0.7 

0.6 

0.4 

0.6 

0.7 

0.7 

0.4 

0.5 

0.6 

0.5 

0.5 

0.4 

0.6 

0 . 6 

0.5 

0.6 

0.3 

0.5 

0.7 

0.7 

0.6 

0.4 

0.4 

0.3 

0.7 

0.4 

0.5 

0.9 

0.4 

0.4 

0.8 

0.5 

0 . 6 

0.6 

0.7 

0 . 6 

0.6 

0.7 

0.5 

0 . 6 

0.5 

0.3 

0.4 

0.6 

0 . 6 

0.5 

0.4 

0.7 

0.8 

0 . 6 

0.5 

0.7 

0.6 

0 . 6 

0.4 

0.5 

0.6 

0.5 

0.5 

0.6 

0.3 

0.3 

0.5 

0.4 

0.5 

0.5 

0.6 

0.8 

0.4 

0.5 

0.7 

0.6 

0.4 

0.4 

0.5 

0.8 

0.8 

0 . 6 

0.6 

0.4 

0.7 

0.5 

0.5 

0.1 

0.6 

0.7 

0 . 6 

0.6 

0.6 

0.4 

0.6 

0.7 

0.7 

0.6 

0.5 

0 . 6 

0.3 

0.5 

0.5 

0.4 

0.3 

0.6 

0.4 

0.2 

0.4 

0.5 

0.6 

0.6 

0.8 

1.0 

0.4 

0 . 8 

0.7 

0.4 

0 . 9 

0.5 

0 . 6 

0.4 

0.6 

0 . 6 

0.4 

0.8 

0.9 

0.5 

0.6 

0 . 6 

0.4 

0.6 

0.7 

0.4 

0.7 

0.5 

0.4 

0.1 

0.9 

0.5 

0.6 

0.5 

0.3 

0.4 

0.1 

0.4 

0.3 

0.8 

0.5 

0.6 

0.5 

0.2 

0.8 

0.6 

0.4 

0.5 

0.6 

0 . 8 

0.5 

0.7 

0.4 

0.6 

0.4 

0.4 

0.5 

0.5 

0.6 

0.4 

0.5 

0.7 

0.4 

0 . 6 

0.9 

0.6 

0.5 

0.2 

0.5 

0.4 

0.5 

0.5 

0.4 

0.4 

0.5 

0.5 

0.4 

0 . 6 

0.5 

0.4 

0.4 

0.5 

0.7 

0.6 

0.7 

0.5 

0.5 

0.7 

0.5 

0.4 

0.4 

0 . 6 

0.6 

0.5 

0.7 

0.4 

0 . 6 

0.6 

0.3 

0.3 

0.7 

0.3 

0.9 

0.8 

0.5 

0 . 6 

0.2 

0.4 

0.7 

0.5 

0.5 

0.5 

0.7 

0.5 

0.6 

0.6 

0.5 

0 . 6 

0.5 

0 . 8 

0.6 

0.6 

0.4 

0.2 

0 . 6 

0.7 

0.6 

0.2 

0.6 

0.3 

0.3 

0 . 6 

0.6 

0 . 6 

0.4 

0.6 

0.4 

0.5 

0.5 

0.4 

0.1 

0 . 6 

0.2 

0.7 

0.6 

0.4 

0.2 

0 . 6 

0.6 

0.6 

0.7 

0.5 

0.4 

0.5 

0.6 

0.7 

0.5 

0.5 

0.5 

0.7 

0.5 

0 . 6 

0.6 

0.6 

0.4 

0.7 

0 . 6 






Jl\ gjyW 3Jb jUJ jIL-11 


JjUI JUS 



A 

B 

C 

D 

E 

F 

G 

H 

i 

j 

K 


1 

X 

Min X = 

0.1 

BinX 

BinX 

Frequency 

Cumulative % 

Relative Frequency 

Cumulative Relative Frequency 




2 

0.6 Max X = 

1 

0.1 

0.1 

4 

.80% 

0.008 

0.008 




3 

0.6 



0.2 

0.2 

12 

3.20% 

0.024 

0.032 




4 

0.7 



0.3 

0.3 

23 

7.80% 

0.046 

0.078 




5 

0.6 



0.4 

0.4 

104 

28.60% 

0.208 

0.286 




6 

0.6 



0.5 

0.5 

125 

53.60% 

0.25 

0.536 




7 

0.4 



0.6 

0.6 

146 

82.80% 

0.292 

0.828 




8 

0.5 



0.7 

0.7 

50 

92.80% 

0.1 

0.928 




9 

0.7 



0.8 

0.8 

22 

97.20% 

0.044 

0.972 




10 

0.6 



0.9 

0.9 

10 

99.20% 

0.02 

0.992 




11 

0.5 



1 

1 

4 

100.00% 

0.008 

1 





0.4 

0.6 

0.4 

0.6 

0.5 

0.2 

0.5 

0.5 

0.5 

0.6 

0.6 

0.6 

0.5 

0.5 

0.5 

0.5 

0.6 

0.2 

0.4 

0.3 

0.4 

0.7 


Relative Frequency 



Cumulative Relative Frequency 



1 AJIaI j Uxi \W (JSjuJI 


; Jd/aSiail (5) JllLa 

(jl^ic« L*‘ l^k'i CLlllilll (Jjl ^3 AjjLx-a li3^)iaj (jl j 

.Excel f' £jjju c> 

:Excel J^dlt ^yjjjaoll (j* ej|iAtuu» .iiljj (6) 

(j-a '_ S_jj-u 

Interval CDF 
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0.25 <x< 0.50 

0.31 

0.50 < x < 1.00 

0.41 

1.00 <x <1.50 

0.66 

1.50 <*<2.00 

1.00 


jA La£ CjULuII Excel ^5^ a 



E 

1 

ai 

2 

=IF(D3="","",(D3-D2)/(C3-C2)) 

3 

=1 F( D4="",(D4- D 3)/(C4-C 3)) 

4 

=IF(D5="","",(D5-D4)/(C5-C4)) 

5 

=IF(D6="","",(D6-D5)/(C6-C5)) 

6 

=IF(C7=""."",(C7-D6)/(B7-C6)) 

7 



F 

I Observations 

T|=IF(A2<=$C$3.$D$2+$E$2*(A2-$C$2).IF(A2<=$C$4.$D$3+$E$3*(A2-$C$3).IF(A2<=$C$5.$D$4+$E$4‘(A2-$C$4).IF(A2<=$C$6.$D$5+$E$5*(A2-$C$5),2)))) 

3 =IF(A3<=$C$3,$D$2+$E$2‘(A3-$C$2),IF(A3<=$C$4,$D$3+$E$3*(A3-$C$3).IF(A3<=$C$5.$D$4+$E$4*(A3-$C$4),IF(A3<=$C$6,$D$5+$E$5‘(A3-$C$5),2)))) 

4 =IF(A4<=$C$3,$D$2+$E$2‘(A4-$C$2),IF(A4<=$C$4.$D$3+$E$3*(A4-$C$3).IF(A4<=$C$5.$D$4+$E$4*(A4-$C$4).IF(A4<=$C$6,$D$5+$E$5*(A4-$C$5),2)))) 

5 =IF(A5<=$C$3,$D$2+$E$2‘(A5-$C$2),IF(A5<=$C$4.$D$3+$E$3*(A5-$C$3).IF(A5<=$C$5.$D$4+$E$4‘(A5-$C$4).IF(A5<=$C$6,$D$5+$E$5*(A5-$C$5),2)))) 

6 =IF(A6<=$C$3,$D$2+$E$2*(A6-$C$2),IF(A6<=$C$4,$D$3+$E$3*(A6-$C$3).IF(A6<=$C$5.$D$4+$E$4‘(A6-$C$4),IF(A6<=$C$6.$D$5+$E$5*(A6-$C$5),2)))) 

7 =IF(A7<=$C$3,$D$2+$E$2*(A7-$C$2),IF(A7<=$C$4,$D$3+$E$3*(A7-$C$3),IF(A7<=$C$5,$D$4+$E$4*(A7-$C$4).IF(A7<=$C$6.$D$5+$E$5‘(A7-$C$5),2)))) 

8 =IF(A8<=$C$3,$D$2+$E$2‘(A8-$C$2),IF(A8<=$C$4,$D$3+$E$3‘(A8-$C$3),IF(A8<=$C$5,$D$4+$E$4*(A8-$C$4),IF(A8<=$C$6,$D$5+$E$5‘(A8-$C$5),2)))) 

9 =IF(A9<=$C$3,$D$2+$E$2‘(A9-$C$2),IF(A9<=$C$4,$D$3+$E$3‘(A9-$C$3).IF(A9<=$C$5.$D$4+$E$4*(A9-$C$4),IF(A9<=$C$6,$D$5+$E$5‘(A9-$C$5),2)))) 

10 =1 F(A10<=$C$3,$D$2+$E$2‘(A10-$C$2).IF(A10<=$C$4,$D$3+$E$3'(A10-$C$3),IF(A10<=$C$5,$D$4+$E$4‘(A10-$C$4),IF(A10<=$C$6.$D$5+$E$5‘(A10-$C$5).2)))) 

II =IF(A11<=$C$3,$D$2+$E$2‘(A11-$C$2).IF(A11<=$C$4,$D$3+$E$3‘(A11-$C$3),IF(A11<=$C$5,$D$4+$E$4‘(A11-$C$4).IF(A11 <=$C$6.$D$5+$E$5‘(A11-$C$5).2)))) 
12 =IF(A12<=$C$3,$D$2+$E$2‘(A12-$C$2),IF(A12<=$C$4,$D$3+$E$3'(A12-$C$3),IF(A12<=$C$5,$D$4+$E$4'(A12-$C$4),IF(A12<=$C$6.$D$5+$E$5‘(A12-$C$5),2)))) 
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A 

B 

c 

1 

R 

i 

ri 

2 

0.382000183 

i 

0 

3 

0.100680563 

2 

0.31 

4 

0.596484268 

3 

0.41 

5 

0.899105808 

4 

0.66 

6 

0.884609516 

5 

1 

7 

0.958464309 



8 

0.014496292 



9 

0.407422102 



10 

0.863246559 



11 

0.138584552 



12 

0.245033113 



13 

0.045472579 



14 

0.032380139 



15 

0.164128544 



16 

0.219611194 



17 

0.017090365 



18 

0.285042879 



19 

0.343089084 



20 

0.55363628 



21 

0.357371746 



22 

0.371837519 



23 

0.355601672 



24 

0.910306101 



25 

0.46601764 



26 

0.426160466 



27 

0.303903317 



28 

0.975707266 



29 

0.806665242 




D 

E 

F 

G 

H 

i 

J 

xi 

ai 

Obsen/ations 


xi 

Frequency 

Cumulative % 

0.25 

0.806451613 

0.86000092 


0.25 

0 

.00% 

0.5 

5 

0.331194 


0.5 

35 

35.00% 

1 

2 

1.37296854 


1 

13 

48.00% 

1.5 

1.470588235 

1.85162619 


1.5 

15 

63.00% 

2 


1.83030811 


2 

37 

100.00% 



1.9389181 


More 

0 

100.00% 



0.26169056 






Histogram 



□ Frequency 
-•-Cumulative % 


xi 


1.71568418 


£y* Cj|4ALuia ,1a] jj (7) JliLa 


Interval 

CDF 

0.00 <x< 0.80 

0.2 

0.80 <x< 1.24 

0.4 

1.24 < x <1.45 

0.6 

1.45.0 <x <1.83 

0.8 

1.83 <x< 2.76 

1.0 




jA La£ CllliLnll Excel ^ ^4^1 



E 

1 

ai 

2 

=(D3-D2)/(C3-C2) 

3 

=(D4-D3)/(C4-C3) 

4 

=(D5-D4)/(C5-C4) 

5 

=(D6-D5)/(C6-C5) 

6 

=(D7-D6)/(C7-C6) 


: <J^ F1 j^ Observations 

=IF(A2<=$C$3.$D$2+$E$2*(A2- C$2),IF(A2<=$C$4.$D$3+$E$3*(A2-$3),IF(A2<=$C$5„ 
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$D$4+$E$4*(A2-C$4),IF(A2<=$C$6,$D$5+$E$5*(A2-$C$5),IF(A2<=$C$7.$D$6+$E$6*(A2- 

SC$6),2))))) 



A B 

C D 

LI¬ 

LLI 

G 

1 

R i 

ri xi 

ai Observations 


2 

0.744163 1 

0 0 

4 1.723910337 


3 

0.368603 2 

0.2 0.8 

2.2 1.170925626 


4 

0.442335 3 

0.4 1.24 

1.05 1.28445204 


5 

0.273965 4 

0.6 1.45 

1.9 0.962722251 


6 

0.438581 5 

0.8 1.83 

4.65 1.280510575 


7 

0.012757 6 

1 2.76 

0.051026948 


8 

0.446883 


1.289226661 


9 

0.091891 


0.367564928 


10 

0.562212 


1.410322581 


11 

0.692526 


1.625799432 


12 

0.906095 


2.32333964 


13 

0.267861 


0.949294107 


14 

0.227241 


0.859929807 


15 

0.558184 


1.406092715 


16 

0.40849 


1.248914762 


17 

0.417493 


1.25836787 


18 

0.942625 


2.49320719 


19 

0.51503 


1.360781884 


20 

0.441969 


1.284067507 


21 

0.966399 


2.603755913 


22 

0.264107 


0.941035798 


23 

0.89816 


2.286442763 


24 

0.493881 


1.338575091 


25 

0.474319 


1.318034608 


26 

0.946318 


2.51037843 


27 

0.64156 


1.528964202 


28 

0.668966 


1.581034883 


29 

0.407056 


1.247408673 


30 

0.7528 


1.740320139 


31 

0.47264 


1.316272164 


32 

0.230842 


0.867852412 


33 

0.136204 


0.544816431 


34 

0.580706 


1.429741508 


35 

0.163213 


0.652851955 


36 

0.973785 


2.638098392 


37 

0.449385 


1.291854305 


38 

0.056185 


0.224738304 


39 

0.368694 


1.171127049 


40 

0.830775 


1.973103122 


41 

0.350871 


1.131916868 



H 

1 

J 

K 

xi 

Frequency 

Cumulative % 

Relative Frequency 

0 

0 

.00% 

0 

0.8 

220 

22.00% 

0.22 

1.24 

193 

41.30% 

0.193 

1.45 

185 

59.80% 

0.185 

1.83 

204 

80.20% 

0.204 

2.76 

198 

100.00% 

0.198 

More 

0 

100.00% 


SUM= 

1000 






0 

0.22 

0.413 

0.598 

0.802 

1 



oUax-xill (J-oC- A. \hf\ ^juj j 

AJIaI (J£judll 



0 0.5 1 1.5 2 2.5 3 
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Linear (jLa£lujVl \ ^ixli ^ixiuJI I^a AL-^iLa ciiIjiaLuia ls^ 

j (xpjVj) = (0,0) ox^\ ox y aJV^ x '^X Interpolation 

AiiUJI U^j*- 5 (x,_y) '^ La U^j (x 2 , jj) = (0.8,0.2) 


x = x. 


+{y-y l ) 


x 2 - X, 

v^2- Vly 


jli v = 0.18 2tla3 


x = 



== 0.72 


(jli y < 7? < j; j dlll£ I jli *Lai3 j)-a dllxALaui x]^j 


X = 


+(R-y.) 


( \ 
X M ~ X i 

V Z /+1 y i y 


dx 0.6 < i? < 0.8 l$' R = 0.71 jl^ 

X = 1.45 + (0.71-0.6)f 1-83 ~ L45 1 = 1.659 

v \ 0.8-0.6 J 

Jalii]) i?t/( 0,1) CJ^ aHjl-oII a^A ^3 Iji^Aj 

c> xx*JI aJjj (x,,jv ; ),/ = 1,2,..., Number of Classes of CDF 


# c1iI^aLuLa]I 


Clll-lALoui \ 0 Ij^Aj 

: Direct Transformation 4JLjk 

A-lil^l] (jl ^gjcuJall £jjjjll £ y* ellljiALoui Ail^ 

# AJ A, IjJalj^)ll 

^jjjjlAUi-o ^Jaxj A-JUill u^ill 77,-77(0,1) j 7^-77(0,1) u^j 

Z~7V(0,l) ur 1 ' y^- 

Z, =(-27«7? 1 ) 1/2 cos(2Tri? 2 ) 

Z, = (-UnR^' 2 sin(2 ttR 2 ) 

. X = ju + crZ X - TV (//, er 2 ) 
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Ail liA ajV ^-Lax-o ^ixlLa dllAALud Ail^^iall l^ILiA 

^hx<Q ^j| ^joiC. ^)JxlL<i CIjIaaLuia] CjIaI^a]| (3 -0 ^jV 

^aJ a5j 4jA^j^a]|j Sa 4_Jlc. L5^ J c‘* l~vqx.ro CjLiLdxJl dlC-L-^^VI 0-al^)J 


A_i£_Luj^l£j| L_JJ^ll ^3 D^^A-oll ^^Jall (js^x.) (jl LS > ^jjl^.lJl (JjS L&^Ludl 

o^ jl'j “dyj^j Convolution Method ‘-^Vl 4JLjl= ol£U^il 

A^ldl Unefficient -de-ta jjc (jjL (/ Acceptance-Rejection Method 

.tfrl (d C?-aJjijad' 
: 

. Excel e lA^b x~ A(160,9) t> SJAli- 1000 As 


113 





: Input Modeling dlidl 

Jill A. ll^axll dll j)J-?*s.H ^aAl j)-a ^A j (J_Tdj A.-y "!^1 ^ajj ^ tj-^dl I.3A ^3 

^K1 ^ A\ <,UjI i_jjl-dH Ajlc. l£J^ ^cjl Js-l-J .wli 
dlxjjjll ^)J.d ^ AliyJLaJ jj-dl JlaJl j)-a dll1C. Jdlj ^J.xu.d Jdj djldJLall (J ll^lj A-yJLaJ 
lit a-lAlddl dULnll Jc. Aj Jaj dlxjjjj ^nJVij ^aliVill djjdi J ^Wi Jll A-JLadYl 

Sensitivity Analysis *'j^! j* dlxjjJI j£*i 

dljAldall ^Jc. jJaJJ JaJ £jjJ j-ylj j)-a j)^alu ^1 (J lA^)J.d ^jJlxj lit j)£lj ^Ua ill 

^lAddl aJUJI <d J Jd Aili Goodness of Fit Tests ti^^' i>^ Cj ' j^Nj 

^alA ill (Jjd I^jV dxd A_nj^)di]l dlxjjjll ^I.W'dl (Jx>aq i jjddJl ^jdxj tA-nj^jdJl dlxj j jll 

.AjlixJ dl, llxll l** lx,ay lit A-x-saldj (Jja3l ^Jjldl 

jA j Ajjlxdl Ja (_)-dj ^^da^a 1^ jV dl, llxll -dlj ^al^udl ,J| (j^J-Vl lV td^xx> 

Id^l JlyjJ Ail J-all Id ^3 ( __paJLl d ^joj 4g.lx.rO^VI JC- jda AXal£ dLa ^^da^-a 

(J-ad jjj J Aj J-) (jl dl Tax.ll d^3 j^)da ^1 ^ l^JJjlx-a did J13j sjAU dljAlda 
Aijjlc. AJ (_£^)j^)da (Jj L-bujdJlj g-lx^^VIj dLTaxJl ddVd-<* ^3 j)JxfOx.m Vl>a 

^3 jjJx^XfoVdl A^.1 jll ^3 (jjLl (jl P 1> l°l jlli-a ^ j.xdlM ^alA ill j)l£ lil-3 ^JJdl ^alA lllj 

.( i_d2VI 

;Cj1.1ALulaI| <3* ^ 

i^iljsJ l^jilc. ^3■ ^-‘V l. Ualu ,yjjJ LS^ f 0jiai. Jjl jli CjloAUi-a IjjJ dljl£ tij 

jLajLj t!l]jij (J£ji ^^ic. v_jjx!lll liilc- ^ jk j jl (Jj 3 j)^l j 4£jjjj]| ^alla-a jj Va"'; 

aI&II ^jl Ij^L. j±kj ^jJlj Histogram l5j'j^' j' t^j'j^' 

t (Jxd 1^ ^ixd j)^a dljlAlda] A-JlddVI A^li^Jl AJl^ jl (Jx^o 1 ^l.a ^)Jxda j)-a dljAlda] A-lllddVI 

•^Jl^ill^ ^^|^^_lll ^Jjjjll ^Lujjlj 
# L_Lujlla dli A_ljLda dljJ3 Jl dl^AUdll (Jda J 

^^dVI ^)j)^.»al' (Jc- dlj!kll oiA (JlLa (2 

.0JJ3 J£ ^ jlj£i!1 jjfc (3 

t A.llxx) ill dljl Jllll (JTaJ (J^-d ^jojI Jl ^jj)^kX>ll dLlll^J ^xxxi3 (4 
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# Sjja (JSJ Ajux/ill CjIjIjSSII ^jjI (5 

4-jJaJjC. Cliljliill Clul£ liji tClil-^Liudl jLiSjj L5 Jc.j 4.m.lt L5 Jc- Aajxj djljUill 
A.Kxx) ^jji |jl£Jj C1 jI£jL tj£ji L5 ic. j (Jx«oia JJC- j.\Uxxi ^jlj^il! £jjjd]l ^jli 4_hlSj 
(jli j IjL^. A^ljJa dll^lall dul£ lit L<al cA-^-iJalj ^ 4,\u*olijj 

4_ii*Jl ^1,-^.^kV A_nj^)ij c^lliA # C1 jIj^Ljia]| j j (Jjx^olillll ^)jj£ Jj^^ jA±Loj 

(JIUI < C1sI^aLu1a]| ^jLujj diljikll Ji^c. Ji^.1 j Q^n^ttj A JoxxijIaII 

#L £jlj£ill ^jjjill j£Ju L5 Jc- Cjljiiill jjI jjjj ^gJUll 

;^5jlj^l ftjjjllt JLuj LjUiil jjjb :J11 a 

;A.\x^^\l CjI^IAaII ^jl jiill £Jjjj1I <J£Ju L5 Jc- CjUAII jjI A-ilUill <Jl£jiVl 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 
11 
12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


A 

B 

Observations 

0.61317 

Samle Size= 
Max Obs= 

0.33262 

Min Obs= 

0.85406 

Range= 

0.61848 


0.152 


0.49666 


0.40853 


0.14054 


0.28521 


0.53375 


0.47151 


0.09767 


0.5923 


0.34848 


0.26851 


0.72339 


0.38318 


1.01552 


0.12287 


0.13367 


0.37159 


0.23127 


0.72544 


0.79979 


0.09564 


0.59491 


0.85315 


0.15283 


0.23585 


0.65001 



C 

D 

E 

F 

G 

H 

1000 

Sqrt. Sample Size= 

31.6227766 

Obs. Bin 

Obs. Bin 

Frequency 

1.36356 

Recommended # of lntervals= 

31 

0.01514 

0.01514 

1 

0.01514 

Range/RI= 

0.043497419 

0.363119355 

0.363119355 

399 

1.34842 



0.71109871 

0.71109871 

457 




1.059078065 

1.059078065 

127 




1.407057419 

1.407057419 

16 


Histogram 
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Observations 

Samle Size= 

1000 

Sqrt. Sample Size= 

31.6227766 

Obs. Bin 

Obs. Bin 

Frequency 

2 

0.61317 

Max Obs= 

1.36356 

Recommended # of lntervals= 

31 

0.01514 

0.01514 

1 

3 

0.33262 

Min Obs= 

0.01514 

Range/RI= 

0.043497419 

0.145632258 

0.145632258 

77 

4 

0.85406 

Range= 

1.34842 



0.276124516 

0.276124516 

188 

5 

0.61848 





0.406616774 

0.406616774 

209 

6 

0.152 





0.537109032 

0.537109032 

193 

7 

0.49666 





0.66760129 

0.66760129 

158 

8 

0.40853 





0.798093548 

0.798093548 

88 

9 

0.14054 





0.928585806 

0.928585806 

48 

10 

0.28521 





1.059078065 

1.059078065 

22 

11 

0.53375 





1.189570323 

1.189570323 

13 

12 

0.47151 





1.320062581 

1.320062581 

2 

13 

0.09767 





1.450554839 

1.450554839 

1 


0.5923 

0.34848 

0.26851 

0.72339 

0.38318 

1.01552 

0.12287 

0.13367 

0.37159 

0.23127 

0.72544 

0.79979 

0.09564 

0.59491 

0.85315 

0.15283 

0.23585 

0.65001 

0.67163 

0.17146 

0.20204 

0.76518 


Histogram 
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Observations Samle Size 




1000 

Sqrt. Sample Size= 

31.6227766 Obs. Bin 

Obs. Bin 

Frequency 

2 

0.61317 Max Obs= 


1.36356 

Recommended # of lntervals= 

31 0.01514 

0.01514 

1 

3 

0.33262 Min Obs= 


0.01514 

Ranqe/RI 

= 





0.043497419 0.058637419 

0.058637419 

13 

4 

0.85406 Range= 


1.34842 

0.102134839 

0.102134839 

22 

5 

0.61848 

0.145632258 

0.145632258 

42 

6 

0.152 

0.189129677 

0.189129677 

56 

7 

0.49666 





















0.232627097 

0.232627097 

67 

8 

0.40853 





















0.276124516 

0.276124516 

65 

9 

0.14054 











Histogram 



0.319621935 

0.319621935 

60 

10 

0.28521 





















0.363119355 

0.363119355 

74 

11 

0.53375 

90 




















0.406616774 

0.406616774 

75 

12 

0.47151 





















0.450114194 

0.450114194 

61 

13 

0.09767 

80 




















0.493611613 

0.493611613 

77 

14 

0.5923 

70 ■ 




















0.537109032 

0.537109032 

55 

15 

0.34848 





n 















0.580606452 

0.580606452 

59 

16 

0.26851 





















0.624103871 

0.624103871 

54 

17 

0.72339 





















0.66760129 

0.66760129 

45 

18 

0.38318 

1 50 




















0.71109871 

0.71109871 

31 

19 

1.01552 

3 




















0.754596129 

0.754596129 

30 

20 

0.12287 

S' 40 




















0.798093548 

0.798093548 

27 

21 

0.13367 





















0.841590968 

0.841590968 

17 

22 

0.37159 

30 




















0.885088387 

0.885088387 

20 

23 

0.23127 

20 




















0.928585806 

0.928585806 

11 

24 

0.72544 





















0.972083226 

0.972083226 

9 

25 

0.79979 

10 - 
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1.015580645 

1.015580645 

11 

26 

0.09564 


1 


















1.059078065 

1.059078065 

2 

27 

0.59491 





















1.102575484 

1.102575484 

8 

28 

0.85315 














Obs. Bin 


1.146072903 

1.146072903 

2 

29 

0.15283 





















1.189570323 

1.189570323 

3 

30 

0.23585 

1.233067742 

1.233067742 

1 

31 

0.65001 

1.276565161 

1.276565161 

1 

32 

0.67163 

1.320062581 

1.320062581 

0 

33 

0.17146 

1.36356 

1.36356 

1 




]| (jj \jiill xjjjjll Cliljliill jjI (jin jSjill 
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Samle Size = 
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Obs . Bin 

Obs . Bin 

Frequency 

2 

4 

Max Obs = 

9 

0 

0 
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3 

2 
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0 

i 

1 
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4 

1 



2 

2 
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5 
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3 

3 
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4 
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Histogram 



dul£ Ikl Aj-aLk CjI jlill J-iC- (jSLaua ^<a A.L«oq 1^11 CjI^aLuIaII 

jAxl\ 


;Cj)iALuL4it jLn^jj Li yul\ 

^ Ik ill ^Jjjjll cJ £^ ^ ic . L _ a ^) x ! il ] ^ Lil ! (_£^) I^)£JI Aj ^ jlk-o 

^JUaJjl ^jxxi^ jUILIj (_£^)l^)£l]| jl C1 i1jiAIju1a]| ^ic- J^niaj ^aJ j 

.l 5^ J y^i ^— c —^3jl.n^l Jio djl_jl n^VI -1^.1 4 .JoxaiI 
^aI ^j-oj o« 1ALL<JI CjULnll L5 Jc- ojlc. ^^lll AjjJVill 4-ilLu^.yi Clilxjjjkll ^j-a tilljA 

•A-ilUill LqI.wIxxi) Ia^jj^Ij Cjl*jJ)j!i]l okA 

i^ aJjU^ yi ^ ^U^ll CjI^ jrl^j : Binomial ^ fejjS (1 

(Jx^iq ^jI^jjixJI ^)Jx1ia]| jl (J^kjj > (jLaJ^yi A.l’^Uxi^ CIjV jl *s..all (j^£j (jl 

;^A aJ A-JLali^VI aJj£JI <J|j dul£ Ikl Clilk aJ x 


P(X = x) = p(x) = 


( n\ 


w 


p x {\-p)' 


x = 0,1,2,...,»; 0<p<l, n = l,2,„. 


0, otherwise 

^ li.njuj 4jl3^Lq 4«xu3 AJj //. ^]Lx-a 

£(X) = «p, F(X) = «p(l-^) 
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AJ Al&It AJb j 


Binomial pmf 



yr^-%1' : Negative Binomial ^ ftQjS (2 

iic. 3a^U aJU£ Geometric Distribution 

jl Jjiij .( k = 1 <y jj^ ) ls^ 

;^Jb AJ A-illxi'i^kVl aJj£ 1I AJb Clul£ bl aJLoJI ^jjA^Jl dili aJ x 


p{x) = 


X + &-D 


P'il-P)' 


x = 0,1,...; 0 < p < 1, k = 1,2,... 
otherwise 


Ga jjLnll j k,p ^ £j jjill ^2U>i 


£(x)=Mbz). r(x)=Mbz) 


Negative Binomial pmf with k =5 


0.3 

0.25 

0.2 

0.15 

0.1 

0.05 

0 



— J LaAio ^.xai.Vi^.II £jjjj]| ^Jb £jJ)^ill |AA A_)^aLk 
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p(x) 


p(l-p) xl , x = 0,\,...;0<p<\ 


otherwise 


Geometric pmf 


0.8 

0.7 

0.6 

0.5 

0.4 

0.3 

0.2 

0.1 

0 


















_□_o_-_ 


odj^i ^ : Poisson fcjjS (3 

X ^Jxxall (jl (Jjkij .Adlli AjjI^o A^_ud3 jl Adlj 

;^A <1 Ul^.y\ M A]b dbl£ b] 


p{ x ) = 


—e “, x = 0,1,...; a > 0 
x! 


0, 


otherwise 


E(*)=r( x) = 


a 


b*A ‘ a > 0 j* ' jjjJl (»!*-« 

juii jiiii 4] <1 UL^.y\ w\ Aihj 

Poisson pmf 


0.3 

0.25 

0.2 

0.15 

0.1 

0.05 

0 


axl Ia jLn&l : Normal (4 


Lg^^jxlLujJ A-LaJ)VI ^^)xSjuia1| 
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4,\J A-JLuj ^aJ3 ^JaxJ ^5 ^ 1—>\\ ^j) Ja^.V A «.J-i^ (J£ 

lit ^Jt-Llia AJ x (Jx-r-V^'l ^ji^Jaxll (jl (J.SjLloj U^a\ ^^x!L-xla11 

!g jfc aJ Ul^y\ 4ili&]| SJh Cijl£ 


/(*) = 


fr-tf 


V 2 


,-cO<X<cO\ - cO<jU<cO, cr 2 >0 


7 T <7 


F(X) = //, F(X) = cr 2 jJ 1 43. j ^ jj aJ j 1 -co</u<oo, cr 2 >0 L*a ^Aj^i]! 


■ jU=0, <T 2 = 1 LxsAjc. £Uj^' ls* “^-a- 

: J£2JI 4] a] AaL^VI AilSSlI <lbj 


N (0,1) 



La j4i&) ,yjj2 : Lognormal frQj^t (5 

(Jj-ala. jib ^-A^)]l Aa£^)J LaAic. J' Xunl J^aJI (jA*_a ^l!La3 _A-lJ^)a. d]Llla*J t_ic-Ljaj£ 

£JjjJ A] X L^Xl-all jji!la]l (jl (Jjii _clll^ii]l (j»a AAC- (J^aAll L-ljjJa 

: ^a a] aJLu^V' Aili&l aJIa c^l£ I j] J l ^L 


„ , s 1 -X-(logx-//) 2 

f(x) = — . e 2cr ,x>0;//>0, er>0 

X\l27T<T 2 

jjlfij ^jj aJj t jU > 0, o' 2 > 0 L-aA ^Aj^i]l 
F(X) = / + ^, F(X) = X^ + " 2) - e ( W) 

41 aJ Ajui^n Aii^i aJIa j 
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Lognormal 



jjiUI jl Jji ^'aJ jjj AA«jl ^aaIj : Exponential fcjjlt (6 

aJ aJI^j aA^V) AiljSlI AJb dul£ lit jjj aJ x 


x>0; A>0 
[ 0, otherwise 


F(x) 


JO, x< 0 
jl - e - ' 1 *, x >0 


E(X)~\, V(X).± 


jjbj J( *ijjAjjt j ^>0 jA £J JjaI' A* - * 


ia ^ ui^.y\ Aim\ ajiaj 


Exponential 



.‘-A^ jjc. jpl* ij\ Ia*. qja gjy jAj ; Gamma L»U frQjS (7 

AJta j A—illAlta dul£ Ia) LoL^. aJ x 


;LoA aJ 
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/(*)■ 


F M* 


/» 


r(/?) 

o, 

i-r 

o, 


(/?0x/ _1 e"^, x>0;/?>0, #>0 

otherwise 

je_ 

Y {P) 


(pdt) M e- fie ‘dt, x > 0 


otherwise 

jli L 5 ^J LgL^. AJl-i r(/?)- JV'y^x *JIa11 

jjbjj aJj 4 ^>o,0>o i/ (A*-* ‘ r (/?) = (/? — 1)! 

E(X) = ~, V(X) = -'- 
K ’ 0 V ’ (3d 2 

;(j£judll aJ A-ill.^^V 1 aM AJbJ a dijlj A^Ljalj ^jc. A_^l J 


Gamma 



<] ) aja^_« jjila Ia^. jjx £}jjj jAj ; Beta ^ ftQjS (8 

aJIa ciul£ IaI Lnj jjli aJ jf jAiLall ( 41 LIj Ujaj 12c. ajA^. 

aJ a ill 


/(*) = 


<a -1 


o-*r. 


B(a,/?)‘ 

0, 


0<x<l; a, (3 = 1,2,... 
otherwise 


J a ^ £Jjja] 1 jJla-a tA. ^j^^ j A-La-j^i ^ J C£ B(«, /?) 


Wlaj 

r(«+/J) 


LuA (jjLiillj £iij2l ‘ (3 


E( X) 


a 

a + (3 


v(x ) 


a[3 

(a + /?) 2 (« + /?+!) 
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[0,1] LS dulj AiljJalj ^jC* A-^.1^1 

:l ^\ 41 <1 AJUi^VI AS12S1I <lbj .Cull 


Beta 



\^ia <_£ CjULc. 'i^*J UjLut) jSxj ^aaLj ; Erlang j^Vj! fcjjS (9 

i" jj-a 4J X cJ‘ ^gj|j)>*irll ^lilLall AJ 

4] JLiLS^yi Aiissil JUb dijl£ b) k = 1,2,... 


/(*)* 


ke 


(kdx) k 1 e~ k9x , x > 0; £ = 1,2,..., 0 > 0 


(*-!)! 

0, 


otherwise 


£tjiVjj (jl J — I^A jjl-3 k — 1 La-lic. jjl Ja^V 

9 

Clll^utiall jj-a yj- ^<a (jc. ojLjc. j&> ^yjiia] lajj^J ojliic-l jj^aJ 

jjliillj j 9 J k Vj] jjl*-a £JjjJ '■$'~'- a Aa.lj JSS 4liiaa-a]| 

;Jlill iaissil JUbj .£(x) = -, r(X)--!^LaA 

6 k9 


Erlang 



^jll ^AxiLj ;Weibull fcjjS (10 
> infil l jl^a. es^- ojiiauJl qa jll '^k .Time-to-failure 
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aJ AJta j i)\\,^y\ Aili£Jl AJb dul£ til aJ (Jx^a^'t ^jt^jiix]! 

]l-oA 


/(*)= 


/ N/8-I 

' x-V ' 


v. « ; 



o, 


f 0, 



x < v 

x>v 


x>v ;-co < v < oo, o' > 0, /? > 0 
otherwise 


qAJOW a > 0 j Location Parameter j'-UI A*-* -oo < v < » 

L»a jjlnllj . Shape Parameter /? > 0 j Scale Parameter 



f-b.l 
l/* J 



f 9 i 



f± + i] 
1/5 J 

-2 

E(X) = v + ccT 

, V(X)=a 2 

r 

-+i 

l/? J 

— 

r 



<1 UL^.y\ <9l3Sll JUbj 



Discrete or Continuous jj JuaU) j (11 

.JLali.V' l$J AiLu-all £Uls. (jl jl ^£Ulll ^C. ^Aajjj ; Uniform 
J AJL Cul£ H (_^jLaiLa X cJj-aj-all 


;LaA Al 


/(*) = 


1 


b-a 

0, 


a<x<b\ -oo < a <b <co 
otherwise 


124 






































x-a 


0 , x<a 

, a<x<b 
x>b 


b-a 

1, 


. E (X) = F (X) = ~— — - ^ ‘ b j a 5 J <2^ 

yjjjU A.ill 1 AJta 



J^ull ^ajjSU AJUi^VI W\ AJb 


Uniform 



V 2 - ^j*-^ CjULc. ; Triangular <_^Ul frQj^t (12 

aJ X (Jx^Vl^all # ^(J|Ij jJL^. ^)j£VI A-xUall j j ^^»,x.roll 

;LoA aJ AJbj aJLu^VI Ailii£JI Aib d±jl£ bl ^jLxxiLa 


/(*)=• 


2(x-fl) 

(Zf-a)(c-a)’ 

2 (c-x) 

(c- 6 )(c-a) 


a<x<b 

b <x<c 


0, 


otherwise 
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0, 


x<a 


F ( x ) =' 


(x-a) 2 
(b-a )(c-a)’ 

,__nL 

(c-Z?)(c-a) 


a < x<b 

b <x<c 


1, 


x > c 


j jjliixJl jjilLall A_aA3 (JSI (JlaA —00 < a < 00 jjaII ^Ixa 

(J!Lu —oo < C < 00 J X ^1 jjixll JAxialj A-aj3 (JiaA — oo < b < 00 

LaA jjllill Q < b < C L " X ^>Ax!Lal] IajA^. J^S^\ A_aAa]l 

E(X)= a + b ^ + C ,V(X)= l ^[a 2 +b 2 +c 2 )+ 1 -(ab + ac + be) 

;^A aJ A al'X'l ^)a 


Triangular 



Ax^Jl cjULnll (jaii t> AijlxJl a Alt I ; Empirical frQj^t (13 

AJlal 0A*J liSjlaJ A3j .l1iIaaLuxi]I ( _ s Jc. xjjjA A yV LaAJC. SaIc. ^AaaloiJj 

AajLoJI (J^3 Aj-a 


: Parameters Estimation 

A-pl x^a^kVl IjlA ^»^ka JlxJ 

^A-aIIx-o ^jjii AiLoJl (J^juj ^ic. e_a^)xli]| ^xjj SLLax>2l CjIjiaLu1a]I ^a3 

^Jaxj j A_lixll -Lxuj fijiA ^Al CJ^J 
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;Cjbujjd!) (jlajul cjIjJAaII <jiaxj 

lallx-oll tdbj dll j A ^1' dll*J jjli]| ^jJoxJ jjJlJ ^^lUll (JjA^JI 


Distribution 

Parameters 

Suggested Estimators 

Poisson 

a 

a = x 

Exponential 

2 

i = - 

X 

/ \ 

Gamma 

P,o 

jB = 0.105 + 0.504 1 

£nx — V" lux 

V n Zj '- 1 ) 



e=l 

X 

Uniform 

b 

b = n + ^ Max(x) 
n 

on (0 ,b) 



Normal 

ju,cr 2 

jU = X, (7 = S 
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: Goodness of Fit Tests ji ^jV^l 

: Quantile-Quantile Plots 

CP F(x) = P(X <x),-oo<x<qo £3.^ J^ 1 X CP 

jl£ bj F(y) = P(X <y) = q, 0<q<\ ^ u^J y X ^j| ^jjaxJl ^±sl1a1] q 

:X {x 1 ,x 2 ,...,x„} 0^ .y = F~ l (q) jli l-ijXL* ^£1 jjJI 

iy^,y (2 y...,y (n) \ s-yjjjJ' ^ U^J i> <-iI^aUUI i_jjj ;(1) ojJaiJI 

.Jj£bu j^jj j = nj j = 1 j' lS' f^j j v ( 1) < >> (2) <... < _y (n) 

. F ' — —i . ;(2) 

V n ) 

.F~ l — — ^-1 _y. :(3) 

V n J 

X (jl ^ Vuxi ^ lljli ^r.J^kx^o \ (Jaa AJ ^ )^Uxix> J-a^k ^-uj^) 1I (jl£ ](4) ® 

• F (x) & jj^' 

Excel (»lQuantile-Quantile Plots 

; 2 ^ajoijILaJ ^jail £-3jjJ jj" 0 AjIIjII C1iI.1&Ijuaa]| (jl Aa"'»J 


0.20692 

0.39297 

1.05554 

4.30203 

1.19646 

1.09374 

4.37080 

0.89192 

0.58793 

1.49500 

0.44567 

2.49832 

2.00545 

1.97417 

1.28729 

0.75789 

1.21450 

2.44013 

2.55631 

5.17293 

2.47376 

0.16207 

2.91489 

1.37260 

0.41281 

1.92938 

1.59807 

3.51228 

1.14820 

0.67742 

1.34904 

0.94249 

1.31682 

0.15600 

0.33593 

0.22544 

0.55138 

6.34901 

5.42604 

2.39745 

0.29661 

5.91988 

6.20755 

6.50522 

4.09509 

3.61865 

5.78524 

3.28936 

3.21539 

2.58200 

0.59653 

1.90866 

5.18077 

5.66158 

3.23956 

0.83093 

5.33858 

1.09586 

0.13079 

0.45222 

0.58391 

0.37610 

6.51468 

0.73263 

2.09976 

4.20245 

2.76867 

0.06469 

0.53511 

0.67374 

2.25422 

1.53591 

1.18708 

1.09669 

1.99443 

0.50055 

5.33081 

0.59829 

1.35675 

1.38920 

2.97769 

5.00697 

0.99720 

2.48196 

0.23273 

0.01717 

1.95070 

1.45426 

1.41334 

0.39858 

1.01247 

2.09068 

0.33408 

1.41298 

0.42152 

0.76330 

0.67564 

2.92840 

4.08498 

0.33031 






aV-Vfl liA 


~i i ■ 


q-q r^J ?- 
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: Excel i> ^ :<_M 



A 

B 

C 

D 

1 

X 

Y 

j 

F inverse 

2 

0.20692 

0.01717 

1 

=(-1/2)*LN(1-((C2-0.5)/100)) 

3 

0.39297 

0.06469 

2 

=(-1/2)*LN(1-((C3-0.5)/100)) 

4 

1.05554 

0.13079 

3 

=(-1/2)*LN(1-((C4-0.5)/100)) 

5 

4.30203 

0.156 

4 

=(-1/2)*LN(1-((C5-0.5)/100)) 

6 

1.19646 

0.16207 

5 

=(-1/2) + LN(1-((C6-0.5)/100)) 

7 

1.09374 

0.20692 

6 

=(-1/2)*LN(1-((C7-0.5)/100)) 

8 

4.3708 

0.22544 

7 

=(-1/2)*LN(1-((C8-0.5)/100)) 

9 

0.89192 

0.23273 

8 

=(-1/2)*LN(1-((C9-0.5)/100)) 

10 

0.58793 

0.29661 

9 

=(-1/2)*LN(1-((C10-0.5)/100)) 

11 

1.495 

0.33031 

10 

=(-1/2)*LN(1-((C11 -0.5)/100)) 


: ^“jl' 5^ 



A 

B 

o 

a 

i 

X 

Y 

j F inverse 

2 

0.20692 

0.01717 

1 0.002506 

3 

0.39297 

0.06469 

2 0.007557 

4 

1.05554 

0.13079 

3 0.012659 

5 

4.30203 

0.156 

4 0.017814 

6 

1.19646 

0.16207 

5 0.023022 

7 

1.09374 

0.20692 

6 0 028285 

8 

4.3708 

0.22544 

7 0.033604 

9 

0.89192 

0.23273 

8 0.038981 

10 

0.58793 

0.29661 

9 0.044416 

11 

1.495 

0.33031 

10 0.04991 

12 

0.44567 

0.33408 

11 0.055466 

13 

2.49832 

0.33593 

12 0.061084 

14 

2.00545 

0.3761 

13 0.066766 

15 

1.97417 

0.39297 

14 0.072513 

16 

1.28729 

0.39858 

15 0.078327 

17 

0.75789 

0.41281 

16 0.084209 

18 

1.2145 

0.42152 

17 0.090162 

19 

2.44013 

0.44567 

18 0.096186 

20 

2.55631 

0.45222 

19 0.102284 


E 1 F 

G L H 

1 

J 






q-q Plot 



£j j jj Cjj$^ dil^ALUl ji q-q ^j (j* ^a\j 
r _ ; (Jj E^)iLa 4 j iijjVj ^ ■ ^-»A .TiU ^ic- -4<i!jx_i _J' V' liA ;4 ^ 


.4_Jlli]l diljL£Li.VI 
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Chi-square Goodness of Fit SjjaJ ^l£ 

: Test 

^lila ^jlj dll-iALiall ^j-a lc-j^a-a jjl 4 J ‘ J''"- i ^uJaJl Sj £Jj»a -J‘ ' 

LS 1 0“-* £J jj^ 

//„ : X is distributed with F (x) 

//, : X is not distributed with F (x) 

4 \\ - I jjlj 4J^J a ‘ '**" 4 ^ jjjiLjI ^ic-j 


/VO T-, 

/=i A 

7 A^ill CllljlALauill Ji^C- C* U*s k — \ C)J& 

£ y& Ujui\.o A^ill ^uflJ ^3 (_£.a]1 CIiIjiaLuIaII ]? j 

Chi-square Goodness of Fit Test ^IS ^jj^> jbllt 


: Excel 

3 -Injoj^UaJ ^jl i AAA\ djl-iALoba]l 


3 -lajai jlaJ ^-a djI-i&LaixJl (JjjUaj jf'~^ ' 


E i =nxP(X = x,), x ; = 0,1,2,... 


3° 

£, =100xP(X = 0) = 100x — X 3 


;lM 

4S2U1I (j-a 4jt3jILall L . W[, ~ > -"' 

jp X, = 0 211*3 


EXCel ^ L_lLai^J 
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A 

B 

c 

D 

E 

F 

1 

X 

Value 

CumulativeFrequency 

MIN 

Observed Frequency 

Expected Frequency 

2 

3 

0 

= FREQUENCY(A:A.B2) 

=MIN(A:A) 

=C2 

=100*(((3) A B2)*EXP(-3))/FACT(B2) 

3 

3 

1 

=FREQUENCY(A:A,B3) 

MAX 

=C3-C2 

=100*(((3) A B3)‘ EXP(-3))/FACT(B3) 

4 

3 

2 

=FREQUENCY(A:A, B4) 

=MAX(A:A) 

=C4-C3 

=100*(((3) A B4)*EXP(-3))/FACT{B4) 

5 

1 

3 

=FREQUENCY(A:A,B5) 


=C5-C4 

= 100*(((3) A B5)*EXP(-3))/FACT(B5) 

6 

6 

4 

=FREQUENCY(A:A,B6) 


=C6-C5 

=100 , (((3) A B6)‘EXP(-3))/FACT(B6) 

7 

6 

5 

= FREOUENCY(A:A.B7) 


=C7-C6 

=100*(((3) A B7)*EXP(-3))/FACT(B7) 

3 

4 

6 

= FREQUENCY(A:A,B8) 


=C8-C7 

=100*(((3) A B8)*EXP(-3))/FACT(B8) 

9 

2 

7 

=FREQUENCY(A:A,B9) 


=C9-C8 

=100*(((3) A B9)*EXP(-3))/FACT(B9) 

10 

3 

8 

= FREQUENCY(A:A.B10) 


=C10-C9 

=100*(((3) A B10)*EXP(-3))/FACT(B10) 

11 

1 

9 

= FREQUENCY(A:A,B11) 


=C11-C10 

=100*(((3) A B11)'EXP(-3))/FACT(B11) 

12 

1 








G 

H 

1 

J 

1 

=CHITEST(E2:E11,F2:F11) 




2 

0.05 

=CHIINV(G2,8) 

=(E2-F2)*(E2-F2)/F2 


3 



=(E3-F3)*(E3-F3)/F3 


4 



=( E4- F4)*( E4- F4)/F4 


5 



=(E5-F5)*(E5-F5)/F5 


6 



=(E6-F6)*(E6-F6)/F6 


7 



=(E7-F7)*(E7-F7)/F7 


8 



=(E8-F8)*(E8-F8)/F8 


9 

=SUM(E8:E11) 

=SUM(F8:F11) 

={G9-H9)*(G9-H9)/H9 


10 





11 



=SUM(I2:I9) 

=CHIDIST(I11,7) 

12 






;A_JUill gr.Tn°l 



A 

B 

C 

D 

E 

F 

G 

H 

i 

j 

1 

X 

Value 

CumulativeFrequency 

MIN 

Observed Frequency 

Expected Frequency 

0.317629 




2 

3 

0 

2 

0 

2 

4.978706837 

0.05 

15.50731 

1.782128314 


3 

3 

1 

18 

MAX 

16 

14.93612051 



0.075778685 


4 

3 

2 

42 

9 

24 

22.40418077 



0.113668027 


5 

1 

3 

68 


26 

22.40418077 



0.577120677 


6 

6 

4 

79 


11 

16.80313557 



2.004172516 


7 

6 

5 

88 


9 

10.08188134 



0.116096114 


8 

4 

6 

97 


9 

5.040940672 



3.109370211 


9 

2 

7 

98 


1 

2.160403145 

12 

8.281545 

1.669604408 


10 

3 

8 

99 


1 

0.810151179 





11 

1 

9 

100 


1 

0.270050393 



9.44793895 

0.222075 

12 

1 










13 

3 











.tiljlL ; jIjSlI 

(jl ^jV Lg-4 (JjjJj-a 2"^-^ l^ 0 (J j - £a ^ A qjxx>all Ci\jln±y\ iS^ ji.y'^j 

5 (J5I Ajl3aJU. 5 cl)- 0 ^>4^1 A_x_S^1 a]| ^ajSJl Ia-^ ^44^ A. iixll 

jUlLj ^ja ‘*—3^4^) 1 a x ai- l—fl jblkj # l^J dlliill ^>43 £a ^jSlI fi^A 

e o_j i» x^*a A_iic. ^ix^j AjI Ia£ A. n i*ij £J^)a 

K-S Goodness of SjjaJ lajIjaau* -*-Ajjj»j- 4 jS jl£lj 


: Fit Test 

Cyl£j F(x) = P(X <x),~co<x<oo ^5-*^' jj £jjjJ a! eP'j^c. ja*a* X '\' 
;432U1j ^s-iaxj £jjj^' uji {jCj, JC 2 ,...,jc„} £Uj^' t> Xu& UpJ 
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s » ( x ) = 


number of x 1 ,x 2 ,...,x n <x 


V < Y < < v C M-v * XX X , —Ic. XX X dllCALiul<l]l Cluj 1 lil q 

(1) “ (2)- A (n) " • X (l)’- X (2X 1 ,X 2 ,:.,X n .J 


» 




a L 


ili 


■s.M- 


x < x, 


k 

n 

1, 


(i) 


x ( k) < X < X {k+l) , k = \,2,...,n 


X > X, 


'(«) 


4M ■ V1 l . wi jt? jjll (j-a Ailxll (jl 4_JjCa^)i]l 

D = max |F (x) - S n (x)| 

. a = 0.05 4j f 3 -* ij jlaiJ cU5 j i .35/^ Aj L^^ yi n > 35 ^ j 


K-S Goodness of Fit o^jai uajjjj^ jUSlt 


: Excel ^.laa^y Test 

,(X — 0.05 4. oiA ^.x.nln A_JUi]| CIiIjiaLolaII ^jl M\x, ) 

^3 ^jJaC jIJ)ALu1a]| 



A 

B 

C 

D 

E 

F 

G 

H 

1 

X 

Ordered x 

Order 

s 

F 

S-F 

abs(S-F) 

D 

2 

-0.300232159133884 

-2.57758074440062 

0 

=02/100 

=NORMDIST(B2,0,1,TRUE) 

=D2-E2 

=ABS(F2) 

=MAX(G:G) 

3 

-1.27768316815491 

-2.18358763959258 

1 

=03/100 

=NORMDIST(B3,0,1,TRUE) 

=D3-E3 

=ABS(F3) 

1.36/SQRT(100) 

4 

0.244257307713269 

-2.1179312170716 

2 

=04/100 

=NORMDIST(B4,0,1,TRUE) 

=D4-E4 

=ABS(F4) 

=1.36/10 

5 

1.27647354020155 

-1.84691089089028 

3 

=05/100 

=NORMDIST(B5,0,1,TRUE) 

=D5-E5 

=ABS(F5) 


6 

1.19835021905601 

-1.77480615093372 

4 

=06/100 

=NORMDIST(B6,0,1,TRUE) 

=D6-E6 

=ABS(F6) 


7 

1.73313310369849 

-1.74248270923271 

5 

=07/100 

=NORMDIST(B7,0,1 .TRUE) 

=D7-E7 

=ABS(F7) 


8 

-2.18358763959258 

-1.69043232745025 

6 

=08/100 

=NORMDIST(B8,0,1 .TRUE) 

=D8-E8 

=ABS(F8) 


9 

-0.234181243286002 

-1.61239768203814 

7 

=09/100 

=NORMDIST(B9,0,1 .TRUE) 

=D9-E9 

=ABS(F9) 


10 

1.09502252598759 

-1.55889210873283 

8 

=010/100 

=NORMDIST(B10.0.1.TRUE) 

=D10-E10 

=ABS(F10) 


11 

-1.08670064946636 

-1.52157099364558 

9 

=011/100 

=NORMDIST(B11.0.1.TRUE) 

=D11-E11 

=ABS(F11) 


1? 

-0.690204160491703 

-1.44418663694523 

10 

=012/100 

=NORMDIST(B12,0,1,TRUE) 

=D12-E12 

=ABS(F12) 


13 

-1.69043232745025 

-1.37184997583972 

11 

=013/100 

=NORMDIST(B13.0.1.TRUE) 

=D13-E13 

=ABS(F13) 


14 

-1.84691089089028 

-1.27976363728521 

12 

=014/100 

=NORMDIST(B14.0.1 .TRUE) 

=D14-E14 

=ABS(F14) 


15 

-0.977629497356247 

-1.27768316815491 

13 

=015/100 

=NORMDIST(B15.0.1 .TRUE) 

=D15-E15 

=ABS(F15) 


16 

-0.77350705396384 

-1.20117874757852 

14 

=016/100 

=NORMDIST(B16.0.1 .TRUE) 

=D16-E16 

=ABS(F16) 


17 

-2.1179312170716 

-1.11573854155722 

15 

=017/100 

=NORMDIST(B17.0.1 .TRUE) 

=D17-E17 

=ABS(F17) 


18 

-0.567924871575087 

-1.08670064946636 

16 

=018/100 

=NORMDIST(B18.0.1 .TRUE) 

=D18-E18 

=ABS(F18) 


19 

-0.404047568736132 

-1.05467506728019 

17 

=019/100 

=NORMDIST(B19.0.1 .TRUE) 

=D19-E19 

=ABS(F19) 


20 

0.134853053168627 

-1.0269309314026 

18 

=020/100 

=NORMDIST(B20.0.1 .TRUE) 

=D20-E20 

=ABS(F20) 



;4jJUI 4^mll ASj iUII ^ 
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A 

B 

c 

D 

E 

F 

G 

H 

1 

X 

Ordered x 

Order 

S 

F 

S-F 

abs(S-F) 

D 

2 

-0.300232159 

-2.577580744 

0 

0 

0.004974761 

-0.004974761 

0.004974761 

0.067999897 

3 

-1.277683168 

-2.18358764 

1 

0.01 

0.01449623 

-0.00449623 

0.00449623 

1.36/SQRT(100) 

4 

0.244257308 

-2.117931217 

2 

0.02 

0.017090386 

0.002909614 

0.002909614 

0.136 

5 

1.27647354 

-1.846910891 

3 

0.03 

0.032379967 

-0.002379967 

0.002379967 


6 

1.198350219 

-1.774806151 

4 

0.04 

0.037964902 

0.002035098 

0.002035098 


7 

1.733133104 

-1.742482709 

5 

0.05 

0.040711966 

0.009288034 

0.009288034 


8 

-2.18358764 

-1.690432327 

6 

0.06 

0.045472609 

0.014527391 

0.014527391 


9 

-0.234181243 

-1.612397682 

7 

0.07 

0.053437708 

0.016562292 

0.016562292 


10 

1.095022526 

-1.558892109 

8 

0.08 

0.059510969 

0.020489031 

0.020489031 


11 

-1.086700649 

-1.521570994 

9 

0.09 

0.064058326 

0.025941674 

0.025941674 


12 

-0.69020416 

-1.444186637 

10 

0.1 

0.074343284 

0.025656716 

0.025656716 


13 

-1.690432327 

-1.371849976 

11 

0.11 

0.08505513 

0.02494487 

0.02494487 


14 

-1.846910891 

-1.279763637 

12 

0.12 

0.100314204 

0.019685796 

0.019685796 


15 

-0.977629497 

-1.277683168 

13 

0.13 

0.100680647 

0.029319353 

0.029319353 


16 

-0.773507054 

-1.201178748 

14 

0.14 

0.114840997 

0.025159003 

0.025159003 


17 

-2.117931217 

-1.115738542 

15 

0.15 

0.132267079 

0.017732921 

0.017732921 


18 

-0.567924872 

-1.086700649 

16 

0.16 

0.1385846 

0.0214154 

0.0214154 


19 

-0.404047569 

-1.054675067 

17 

0.17 

0.145787005 

0.024212995 

0.024212995 


20 

0.134853053 

-1.026930931 

18 

0.18 

0.15222651 

0.02777349 

0.02777349 



i _ <tl 3—\\ ; jljlll 
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SIMAN (SIMulation ANalysis) SlSU^t SlSh^l 

A?j=^ jLLIj model FRAME J^\ L> SIMAN c> cW^ll £4*^1 

EXPERIMENT FRAME 

^3 dll jUJl j ^.qJ-a ixll S ^jUaj 

SM.MOD MOD <iLi=VI BLOCKS A i y^ 

Jaj^Io (JJ*J _jUaj 

SM.EXP J^S EXP <iL^V' ELEMENTS 

SIMAN *b»i 

1- C:\SIMAN5\MODEL.EXE EXAMPLE.MOD-=> EXAMPLE.M 

2- C:\S1MAN5\EXPMT.EXE EXAMPLE.EXP ====> EXAMPLE.E 

3- C:\SIMAN5\LINKER.EXE EXAMPLE.M EXAMPLE.E ====> EXAMPLE.P 

4- C:\SIMAN5\SIMAN.EXE EXAMPLE.P ===> EXAMPLE.OUT 
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SIMAN cjUuiL-ui 

Cl]5LaL*-a 4jjll idlli^Luj 4^ia3 4(_jjljj]| Jla d la l]l JlLi. t_jLuiij gl uli ; ENTITIES - 

• 6 1 ' 

llaj^xi 4_S^p*. i_a2jjj 4* (jjjalixs ; QUEUES A 3 " 

ti-ilj-a t JL»c- ‘dVVl Jio CjUjI£ 1I l^:dl^ ?[M\ JjJ ; RESOURCES -U)'>» - 

t - il»jl li 

(j-aj 4 Jjj^ajll daJ 4<illaj]l Jla Qjll Jfl Aj-aLi. ^J3 JlaJj ; ATTRIBUTES dlll-a - 

A-aAdll 

4_s3Ui,jll ^ Jla pUiSlI <1U du^i fjS Jlajj : GLOBAL VARIABLES ^ dll- 

^cJI U^llall d^Vl -3-iG- 4 J la.ill ^3 

: SIMAN 

: MODEL BLOCKS £jj^l mM 

BEGIN, Model Listing, Model Name; 

CREATE, Batch Size, Offset Time: Interval, Maximum 
Batches; ( CREATE: EXPONENTIAL(4.4) ) 

ASSIGN: Variable or Attribute = Value: repeats; 

QUEUE, Queue ID, Capacity, Balk Label; 

SEIZE, Priority: Resource ID, Number of Units:repeats; 

(SEIZE,3: Worker, 2; / SEIZE: Machine:Worker) 

DELAY: Duration, Storage ID; 

RELEASE: Resource ID, Quantity to Release: repeats; 

COUNT: Counter ID, Counter Increment; 

(COUNT: JobsDone; / COUNT: 7, BatchSize) 

DISPOSE; 

MARK (Attribute ID) ; 

* A modifier that can be added to any block in the 
model. 

* It stores the time at which an entity 
arrives at the block in an attribute of the 
activating entity 
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TALLY: Tally ID, Value; 

* Tally ID: specifies the tally register to which 
the observations are added (Tally's name or 
number defined in TALLIES) 

* Value: specifies the value recorded at each 
entity's arrival at the block. It can be any 
SIMAN defined or user defined variable or an 
expression involving one or more variables 

* Interval( Attribute ID): To record the elapsed 
time (TNOW - Attribute Value) 

* Between: To Record the time between successive 
arrivals to the block. (TNOW - Time of 
Previous Arrival) 

BRANCH, Max Number of Branches: 

WITH, Probability, Label: 

IF, Condition, Label: 

ELSE, Label: 

ALWAYS, Label; 

(BRANCH, 2: ALWAYS, Repeat: 

IF, TNOW < 4, Go;) 

: EXPERIMENT ELEMENTS 

PROJECT, Title, Analyst Name,Date,Summary Report; 

ATTRIBUTES: Number, Name(Index), Initial Values, 

...: repeats ; 

QUEUES: Number, Name, Ranking Criterion: repeats; {FIFO, 
LIFO, LVF(A ID), HVF(A ID)} 

RESOURCES: Number, Name, Capacity: repeats; 

COUNTERS: Number, Name, Limit, Initialize Option, Output 
File: repeats; 

REPLICATE: Number of Replications, Beginning Time, 
Replication Length, Initialize System, 
Initialize Statistics, Warm-Up Period; 
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DSTATS: Number, Expression, Name, Output File: repeats; 

* To record statistics about time-dependent 
variables 

* For sequences of values persisting over a 

period of time 

* The statistics for the sequences of values are 
weighed by the length of the period the value 
persist 

TALLIES: Number, Name, Output File: repeats; 

* To record statistics about observational data 

* For sequences of values that are one-shot 

(non-persistent) 

* The statistics for the sequences are based on 
equally weighed observations 

VARIABLES: Number, Name (Index), Initial Values, ...: 
repeats; 

STORAGES: Number, Name: repeats; (Associated with DELAY 
block) 
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The Single Machine Problem 

4jtJa3 (JjVI ^ j-ill > C1iL^11a]1 £j± L-aila ^UljV 4_i£L<i ^Jc. JLadxj Ajuj^_j 

Ajoia^. JbiJ (Jj-aJ ^Ja^ll ^j>a A-llc- (Jxtx.H 4 Jj \ Q 

A.x J-aqll ^ (_]£ AjulllLo AjlIoS (Jj-aJ (J^VI ^j-a 4jxJa3 (Jjl (j- 0 



^Ac. (J^C. 3 4j-a 


t Cl lloL-u 3 J (^J-o JiJla. 


Type 1 Arrivals 




Buffer 


Machine 


Type 2 Arrivals 


Out 


.dAiil£]| ^ ^LSII . 

.CilL^a ^ ProcessTime AaLA]I i _ s -E- Ja*JI (>» j j JobTybe - 

. Buffer <1 _>jj liA jjA_yi - 


- CREATE arriving jobs. 

-ASSIGN values to ProcessTime and JobType. 

- QUEUE the jobs for machine in the Buffer 

- SEIZE the machine. 

- DELAY by ProcessTime. 

- RELEASE the machine. 

- COUNT the JobType completed. 

- DISPOSE of the finished jobs. 


^S> U£U]| - 


(—iLujJI 
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SM.EXP l iL. 

BEGIN; 

;Single Machine job Shop 

PROJECT, Single Machine, OR241; 

ATTRIBUTES: l.JobType: 

2, ProcessTime; 

RESOURCES: 1, Machine, capacity(l); 

QUEUES: 1, Buffer; 

COUNTERS: 1, Type 1 Job Count: 

2, Type 2 Job Count; 

REPLICATE, 1, 0, 480; 

END; 


SM.MOD Lil* 


BEGIN; 

;Single machine job shop 
Attributes: JobType, ProcwssTime 
Resources: Machine 
;Queue: Buffer 

CREATE: 10; Create type 1 jobs 
ASSIGN: JobType=l: 

ProcessTime=4: 

NEXT(process); 

CREATE, 1, 5: 6; Create type 2 jobs 
ASSIGN: JobType=2: 

ProcessTime=3; 
processQUEUE, Buffer; 

SEIZE, 1: machine, 1; 

DELAY: ProcessTime; 
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RELEASE: machine; 
COUNT: JobType; 
DISPOSE; 

END; 


^jlj j dlULa 


Jxj 


1- C:\SIMAN5\MODEL.EXE SM.MOD ===> SM.M 

2- C:\SIMAN5\EXPMT.EXE SM.EXP ====> SM.E 

3- C:\SIMAN5\LINKER.EXE SM.M SM.E ====> SM.P 

4- C:\SIMAN5\SIMAN.EXE SM.P ====> SM.OUT 


SIMAN V - License #6666666 
Systems Modeling Corporation 




SM.OUT 


Summary for Replication 1 of 1 

Project: Single Machine Run execution date : 7/28/2002 

Analyst: OR241 Model revision date: 7/28/2002 

Replication ended at time : 480.0 

COUNTERS 


Identifier Count Limit 


Type 1 Job Count 48 Infinite 

Type 2 Job Count 79 Infinite 

Execution time: 0.00 minutes. 

Simulation run complete. 
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: 2 


(_)(_]^AjLq A_Lg^I ^jj C i**-g (JjjUull j-o±ll i^_fl ^juj 

j^ic. (_J-a*JI^ Ua.iiJl (j-aj ijjjljp 6 ^*‘ -'3^ Cy* ^Uahj 10 ^ y ^^ 

.4ii2P 4.5 j 1.5 o^ &.d^J 6 j 2 C&t lSj ^^ JjVl ^>41 ( <xl»qH 


■<4141 dib 


»VI 




. Machine Utilization <j£UJl 3Jl*i -1 


^jjUail ^2 a^lalLaH ^Jaall P4C- -2 
^Jaili 4 h II ^2 (jjxlLjix4l "3 

2yJ 4a 4-La jt -4 


Type 1 Arrivals 
EXP(10) 


Out 


Machine 
Type 1 PT 
U(2,6) 

Type 2 PT 
U(1.5,4.5) 

SM2.EXP :^>ja4h <->L« 

BEGIN; 

;Modified Single Machine job Shop 

PROJECT, Single Machine, OR241; 

ATTRIBUTES: JobType: ProcessTime: ArrTime; 

RESOURCES: Machine; 

QUEUES: Buffer; 

COUNTERS: Type 1 Job Count: 

Type 2 Job Count; 

TALLIES: Flowtime: 

ExitPeriod; 


Buffer 


Type 2 Arrivals 
EXP(6) 
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DSTATS: NQ(Buffer), Queue Length: 

NR(Machine), Machine Utilization: 
REPLICATE, 1, 0, 480; 

END; 


SM2.MOD ^ 

BEGIN; 

;Modified Single machine job shop 


CREATE: EXPO(10): MARK(ArrTime); 

ASSIGN: JobType=l: 

ProcessTime=UNIF(2,6): 

NEXT(process); 

CREATE, 1, 5: EXPO(6): MARK(ArrTime); 

ASSIGN: JobType=2: 

ProcessTime=UNIF(1.5,4.5); 
process QUEUE, Buffer; 

SEIZE: machine; 

DELAY: ProcessTime; 

RELEASE: machine; 

TALLY: 1, INTERVAL(ArrTime); 

TALLY: 2, BETWEEN; 

COUNT: JobType; 

DISPOSE; 

END; 

jij 4'j-VitlJ dlliia 4_jb£ ,4xj 

1- C:\SIMAN5\MODEL.EXE SM2.MOD ====> SM2.M 

2- C:\SIMAN5\EXPMT.EXE SM2.EXP ====> SM2.E 

3- C:\SIMAN5\LINKER.EXE SM2.M SM2.E ====> SM2.P 

4- C:\SIMAN5\SIMAN.EXE SM2.P ====> SM2.0UT 
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SM2.QUT 


SIMAN V - License #6666666 
Systems Modeling Corporation 

Summary for Replication 1 of 1 

Project: 

7/29/2002 
Analyst: 

7/29/2002 

Replication ended at time : 480.0 

TALLY VARIABLES 

Identifier Average Variation Minimum Maximum 

Observations 


Single Machine 


OR241 


Run execution date 


Model revision date: 


Flowtime 

ExitPeriod 


Identifier 

Value 


7.6548 
4.1137 


.56697 
.61447 


1.5939 

1.5089 


18.865 

18.021 


116 

115 


DISCRETE-CHANGE VARIABLES 


Average Variation Minimum Maximum Final 


Queue Length 

1.0582 

1.1846 

.00000 

5.0000 

1.0000 

Machine Utilization 

.80701 

.48902 

.00000 

1.0000 

1.0000 



COUNTERS 





Identifier 


Count 

Limit 



Type 

1 Job 

Count 

43 

Infinite 

Type 

2 Job 

Count 

73 

Infinite 


Execution time: 0.00 minutes. 
Simulation run complete. 
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: 3 


: Two Job Types and Two Workstation t-ijUajil Qje-jj 


Repair 


Reject 


111 


11 


Buffer 


Buffer 


Depart 


Good 


Machine Inspector 

JlxJ £.1^,1 j AI^Ia A-Io.xjj 1l.g.jlc. (_]a*J| ^aJJ ^}Iajjjj 


A.Ja^A 


,WC* 


• V 


Clu^. A-ij1j <G£Ia ^11 jli A, i^IaII L5 Jc. ^ju^Vill AjIaC- 


tl.£ xjU/^'l JlljU jl jl A.a U^aII c_^uA'l 

V* 11^ jVI Al£L<i]l ^Jl £^)a 1 g.a.JU^'l ^IjU ^la^ltj ^allaJl ^pLij AjJa^3 ^a]| 

# G^lc.| Jalal-A]! ^)Ja3l tlgjlc. (JaxII JlljtJ 
(Jx^o’l C_JulJa^ll ^)A (jjC.^3 # ^3lS^ 9 (JA_j 

I j JvViaI I ( xJakll ^j3ll Cy* 70% j (JjVI £j3ll l>« 30% J^A? 

^ A-lLlaSl l^J (JjVI ^^3ll C_Jullaj A-ia^-A j AI^IaII ^JA AlC- L_JJ^)J l.g.jlc. (JaxII 

^ja (JjVI ^)^l-la]l Ll° cJj^l ^j^jlla]| AjJa ^jldll ^^3]| dljllaj 

(J^V^ £jIlJ **_^)A ^Ull ^4^)^jlla]l L5^ A-lLl°3 V A_1 ^)a ^_lll-la 

Cll3l£ lit Ixa^I ^^}Aa ^)JC- A, )L>a^VI ^aUaJ # Llajl (J^j-a^11 ^ U*t^k L_U^)a C_£ulja^]| ^ja 

^Jc. ^ILujJ (JajlII ^jla (JjVI ^^3ll ^JA A Vhj (J^x-aj *UjI Lg-llc. (JaxJ ^ill ^ja A_Ll!aj 

l^J A, llxJaM (Jslj A_3 £Ia]| ^j^jUa ^1\ Ji^xj l.^.xj JiljtJ ^-l^^ t^Ja^jV J A-ljlll]! Aji_la^]| 

■ VlC. ^■W’uli A,jlx>3^1 ^)A i—aljj^aj CLx^il Jj ll^AJ o^lc.1 AjUe. ^ A.jL>aM (JSi 

^Ajt-ll-aJ jIjla ^^^ A.J-a^A AiC. j AI^LaII 

( 5,8,10) L5-^ ^ j' jj 6° j^' ^^*-1^ cJ^J 6^J 

10%) t^alJa ill *3 a±^. <._q U^a*i 1,^,1 a 80%) A.Ja^kA AiC. ^j^a^Vl C_fljUa j\\ ^)A 

^j^jLla ^Jl ^^*- 2 ^ l.^.xj U^o 1 jLxJ C_q U^o'l l.g. 1 a 10%) ^V*■l\ ^alJa ill ^j^lxj^ A_ila^5^)A C_quAi l.£. 1 a 

Alla. ^jC. ^ajlla^ll ^)A (j-iC.^ill ^)A (J£ L_LujJ| iA3£l-A]| 

# Clll^)A "b>lC- l.g.jlc. (JajlII D^lc-j A,q llaj ^1 ^jl Ja^V i^ylfc-sajll 
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La£ (Jjjl3.4lj 4_ljLlsL4i dllil^ijl j ]-i..ij"'^j 



Regular 


Rework 



Mean 

Std 

Mean 

Std 

Type 1 

5 

2 

4 

1 

Type 2 

3 

1 

2 

1 


4 q i IAjII jj l * n 4 ig’n^ll «^Uo'l ^ ■■' j Ail3 Js 480 '-—-4 ^Uajll I2& al£L^a j& ' *4.>& 
4JL*Jj j^jLLa (J£ jjC’ L " '' '' ‘ ^ 7 - ' (ji ' .ll^j _4jJa^2^all ^Jakl] ^ KM J^x]| ■ 41\^j 


^3 ^Jasll AJjxILoiJ ( 1 _^jlla_jll ^4jjl Cy ^ J4 (_)S] 4_Jlx3 (J-ajujjj j 

. f lMl 

SM3.EXP <-il» 


BEGIN; 

PROJECT, 

ATTRIBUTES: 

VARIABLES: 


RESOURCES: 

STORAGES: 

QUEUES: 

COUNTERS: 

TALLIES: 

DSTATS: 


REPLICATE, 

END; 


Two Job Types and Two Workstation, OR241; 
Timeln: JobType: Status: Priority; 

Mean(2,2), 5,3, 

4,2: 

Std(2,2), 2,1, 

1 , 1 ; 

Machine: Inspector; 

InspTypel: InspType2; 

MachineQ, LVF(Priority): 

InspectQ, LVF(Priority); 

Rejects; 

Type 1 Time in Sys,: Type 2 Time in Sys; 
NQ(MachineQ), Machine Queue: 

NQ(InspectQ), Inspector Queue: 

NR(Machine), Machine Utilization: 
NR(Inspector), Inspector Utilization: 
NSTO(InspTypel), Inspector Type 1 Utilization: 
NSTO(InspType2), Inspector Type 2 Utilization; 
1,0,480; 


145 













SM3.MOD liLi 

BEGIN; 



CREATE: 

EXPO(9): 

MARK(TimeIn); 


ASSIGN: 

JobType = DISC(0.3,1,1.0,2): 
Status = 1: 

Priority = JobType; 

Merge 

QUEUE, 

MachineQ; 


SEIZE: 

Machine; 


DELAY: 

NORM(Mean(JobType,Status), 

Std (JobT y pe,Status)); 


RELEASE: 

Machine; 


QUEUE, 

InspectQ; 


SEIZE: 

Inspector; 


DELAY: 

TRIA(5,8,10), JobType; 


RELEASE: 

Inspector; 


BRANCH, 

1: 

WITH, 0.8, Good: 

WITH, 0.1, Reject: 

WITH, 0.1, Repair; 

Good 

TALLY: 

JobType, INT(TimeIn): DISPOSE; 

Reject 

COUNT: 

Rejects: DISPOSE; 

Repair 

END; 

ASSIGN: 

Status = 2: 

Priority = 3: NEXT(Merge); 


^ Ji j 4 ijx'illj ^j CiUL AjIjS 




1- C:\SIMAN5\MODEL.EXE SM3.MOD ====> SM3.M 

2- C:\SIMAN5\EXPMT.EXE SM3.EXP ====> SM3.E 

3- C:\SIMAN5\LINKER.EXE SM3.M SM3.E ====> SM3.P 

4- C:\SIMAN5\SIMAN.EXE SM3.P ====> SM3.0UT 




146 









SM3.QUT 


SIMAN V - License #6666666 
Systems Modeling Corporation 

Summary for Replication 1 of 1 

8 / 2/2002 
8 / 2/2002 

Replication ended at time : 480.0 

TALLY VARIABLES 


Project: 
Analyst: 


Two Job Types and Two Wo 
OR241 


Run execution date : 
Model revision date: 


Identifier 


Average 

Variation 

Minimum 

Maximum 

Observations 

Type 1 Time in 

Sys 

23.963 

.38340 

13.829 

56.723 

23 

Type 2 Time in 

Sys 

50.847 

. 88666 

9.8338 

202.42 

24 



DISCRETE-CHANGE VARIABLES 



Identifier 


Average 

Variation 

Minimum 

Maximum 

Final Value 


Machine Queue 

. 40941 

2.2953 

.00000 

5.0000 

.00000 

Inspector Queue 

2.6506 

.87934 

.00000 

8.0000 

3.0000 

Machine Utilization 

. 49982 

1.0003 

.00000 

1.0000 

1.0000 

Inspector Utilization 

. 94047 

.25159 

.00000 

1.0000 

1.0000 

Inspector Type 1 Utili 

. 43984 

1.1285 

.00000 

1.0000 

.00000 

Inspector Type 2 Utili 

.50063 

.99874 

.00000 

1.0000 

1.0000 


COUNTERS 


Identifier Count Limit 


Rejects 7 Infinite 


Execution time: 0.00 minutes. 
Simulation run complete. 
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(_l*c- iLyJ-aj 


1) MODEL FILE: SIMPLE QUEUEING EXAMPLE 
BEGIN; 

CREATE: EXPO(4.4); 

QUEUE, BUFFER; 

SEIZE: MACHINE; 

DELAY: TRIA(3.2,4.2,5.2); 

RELEASE: MACHINE; 

COUNT: JOBSDONE; 

DISPOSE; 


END; 


EXPERMINT FILE: SIMPLE QUEUEING EXAMPLE 
BEGIN; 

PROJECT, SAMPLE PROBLEM; 
DISCRETE, 100; 

QUEUES: BUFFER; 

RESOURCES: MACHINE; 

COUNTERS: JOBSDONE; 

REPLICATE, 1, 0, 480; 

END; 
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2) MODEL FILE: Simple Processing System 


Model statements for module: Arrive 1 


42$ 

CREATE, 

1 :EXPO( 5.0):MARK(Time of Arrival); 

3$ 

STATION, 

In Door; 

51$ 

TRACE, 

-1,"-Arrived to system at station In Door\n":; 

6$ 

ASSIGN: 

Picture=Default; 

27$ 

DELAY: 

0.; 

55$ 

TRACE, 

-1,"-Transferred to next module\n"::NEXT(0$); 


Model statements for module: Server 1 


0$ 

STATION, 

Machine; 

158$ 

TRACE, 

-1,"-Arrived to station Machine\n":; 

121$ 

DELAY: 

0.; 

165$ 

TRACE, 

-1,"-Waiting for resource Machine R\n" 

82$ 

QUEUE, 

Machine R Q:MARK(QueueTime); 

83$ 

SEIZE, 

1: 


Machine_R, 1; 

192$ BRANCH, 1: 


193$ 

95$ 

202 $ 


If,RTYP(Machine_R).eq.2,193 $,Y es: 
If,RTYP(Machine_R).eq. 1,95$, Yes; 

MOVE: Machine_R,Machine; 

TALLY: Machine R Q Queue Time,INT(QueueTime), 1; 

DELAY: 0.0; 

TRACE, -1,"-Delay for processing time TRIA( 1, 4, 8)\n":; 
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84$ 

DELAY: 

TRIA( 1, 4, 8); 

166$ 

TRACE, 

-1,"-Releasing resource\n":; 

85$ 

RELEASE: 

Machine R,l; 

149$ 

DELAY: 

0.; 

172$ 

TRACE, 

-1,"-Transferred to next module\n"::NEXT(2$); 


Model statements for module: Depart 1 


2$ 

STATION, 

Out Door; 

233$ 

TRACE, 

-1,"-Arrived to station Out Door\n":; 

203$ 

DELAY: 

0.; 

225$ 

COUNT: 

Production, 1; 

230$ 

TALLY: 

Flowtime,Interval(Time of Arrival), 1; 

240$ 

TRACE, 

-1,"-Disposing entity\n":; 

232$ 

DISPOSE; 



EXPERMINT FILE: Simple Processing System 

PROJECT, Simple Processing System,Desdemona Rocketship; 

ATTRIBUTES: QueueTime: 

Time of Arrival; 

QUEUES: Machine_R_Q,FlFO; 

PICTURES: Default; 

RESOURCES: Machine_R,Capacity( 1Stationary; 
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STATIONS: In Door: 

Out Door: 

Machine; 

COUNTERS: Production; 

TALLIES: Machine R Q Queue Time: 

Flowtime; 

DSTATS: NR(Machine_R),Machine_R Busy: 

NQ(Machine_R_Q),# in MachineRQ: 
MR(Machine_R),Machine_R Available; 

REPLICATE, 1,0.0,15, Yes, Yes; 
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3) MODEL FILE: Electronic Assembly and Test 


Model statements for module: Arrive 1 


50$ 

CREATE, 

1 :EXPO( 5 ):MARK(Arrival Time); 

51$ 

ASSIGN: 

Sealer Time=TRIA( 1,3,4); 

11$ 

STATION, 

Part A Arrive; 

59$ 

TRACE, 

-1,"-Arrived to system at station Part A Arrive\n":; 

14$ 

ASSIGN: 

Picture=Default; 

35$ 

DELAY: 

0.; 

64$ 

TRACE, 

-1,"-Transferred to station Part A Prep\n":; 

37$ 

ROUTE: 

2,Part A Prep; 


Model statements for module: Arrive 2 


129$ 

CREATE, 

4:EXPO( 30 ):MARK(Arrival Time); 

130$ 

ASSIGN: 

Sealer Time=NORM( 2.4,0.5 ); 

90$ 

STATION, 

Part B Arrive; 

138$ 

TRACE, 

-1,"-Arrived to system at station Part B Arrive\n" 

93$ 

ASSIGN: 

Picture=Default; 

114$ 

DELAY: 

0.; 

143$ 

TRACE, 

-1,"-Transferred to station Part B Prep\n":; 

116$ 

ROUTE: 

2,Part B Prep; 


152 



Model statements for module: Server 1 


0$ 

STATION, 

Part A Prep; 

245$ 

TRACE, 

-1,"-Arrived to station Part A Prep\n":; 

208$ 

DELAY: 

0.; 

252$ 

TRACE, 

-1,"-Waiting for resource Part A Prep_R\n" 

169$ 

QUEUE, 

Part A Prep R Q:MARK(QueueTime); 

170$ 

SEIZE, 

1: 


Part A PrepR, 1; 

279$ 

BRANCH, 

1: 


If,RTYP(Part A Prep_R).eq.2,280$,Yes: 
If,RTYP(Part A Prep_R).eq.l,182$,Yes; 


280$ 

MOVE: 

Part A Prep R,Part A Prep; 

182$ 

TALLY: 

Part A Prep R Q Queue Time,INT(QueueTime),l; 

289$ 

DELAY: 

0.0; 


TRACE, 

-1,"-Delay for processing time TRIA( 1,4,8 )\n":; 

171$ 

DELAY: 

TRIA( 1,4,8); 

253$ 

TRACE, 

-1,"-Releasing resource\n":; 

172$ 

RELEASE: 

Part A Prep R, 1; 

236$ 

DELAY: 

0.; 

258$ 

TRACE, 

-1,"-Transferred to station Sealer\n":; 

176$ 

ROUTE: 

2,Sealer; 


Model statements for module: Server 2 


2$ 

STATION, 

Part B Prep; 

366$ 

TRACE, 

-1,"-Arrived to station Part B Prep\n":; 

329$ 

DELAY: 

0.; 
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373$ 

TRACE, 

-1,"-Waiting for resource Part B Prep R\n":; 

290$ 

QUEUE, 

Part B Prep R Q:MARK(QueueTime); 

291$ 

SEIZE, 

1: 


Part B Prep R, 1; 

400$ 

BRANCH, 

1: 


If,RTYP(Part B Prep_R).eq.2,401$,Yes: 


If,RTYP(Part B Prep_R).eq. 1,303$,Yes; 

401$ 

MOVE: 

Part B Prep R,Part B Prep; 

303$ 

TALLY: 

Part B Prep R Q Queue Time,INT(QueueTime),l; 

410$ 

DELAY: 

0.0; 


TRACE, 

-1,"-Delay for processing time TRIA( 3,5,10 )\n":; 

292$ 

DELAY: 

TRIA( 3,5,10); 

374$ 

TRACE, 

-1,"-Releasing resource\n":; 

293$ 

RELEASE: 

Part B Prep R, 1; 

357$ 

DELAY: 

0.; 

379$ 

TRACE, 

-1,"-Transferred to station Sealer\n":; 

297$ 

ROUTE: 

2,Sealer; 


Model statements for module: Inspect 1 


4$ 

STATION, 

Sealer; 

523$ 

TRACE, 

-1,"-Arrived to Inspect station Sealer\n":; 

464$ 

DELAY: 

0.; 

411$ 

QUEUE, 

Sealer R Q:MARK(QueueTime); 

412$ 

SEIZE, 

1: 


Sealer_R,l; 

576$ BRANCH, 1: 

If,RTYP(Sealer_R)==2,577$,Yes: 
If,RTYP(Sealer_R)== 1,425$, Yes; 
577$ MOVE: SealerR, Sealer; 
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TALLY: 


425$ 

594$ 


DELAY: 

TRACE, 


probability 0.09\n 


SealerRQ Queue Time,INT(QueueTime),l; 

0 . 0 ; 

-1,"-Delay for processing time Sealer Time with failure 


M .. 


413$ 

DELAY: 

Sealer Time; 

420$ 

BRANCH, 

1: 


With,0 

.09,531$,Yes: 


Else,530$,Yes; 

531$ 

TRACE, 

-1,"-Entity failed inspection\n":; 

516$ 

DELAY: 

0.0; 

475$ 

RELEASE: 

SealerRQ; 

500$ 

DELAY: 

0.; 

535$ 

TRACE, 

-1,"-Transferred to station ReworkAn":; 

419$ 

ROUTE: 

2,Rework; 

530$ 

TRACE, 

-1,"-Entity passed inspection\n":; 

515$ 

DELAY: 

0.0; 

414$ 

RELEASE: 

SealerRQ; 

499$ 

DELAY: 

0.; 

541$ 

TRACE, 

-1,"-Transferring to station ShippingAn 

418$ 

ROUTE: 

2,Shipping; 


Model statements for module: Inspect 2 


6$ 

STATION, 

Rework; 

707$ 

TRACE, 

-1,"-Arrived to Inspect station ReworkAn" 

648$ 

DELAY: 

0.; 

595$ 

QUEUE, 

Rework R Q:MARK(QueueTime); 
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596$ SEIZE, 1: 

ReworkR, 1; 

760$ BRANCH, 1: 

If,RTYP(Rework_R)==2,761 $,Yes: 

If,RTYP(Rework_R)= 1,609$, Yes; 

761$ MOVE: ReworkR,Rework; 

609$ TALLY: Rework R Q Queue Time,INT(QueueTime),l; 

778$ DELAY: 0.0; 

TRACE, -1,"-Delay for processing time EXPO( 45 ) with failure 

probability ,2\n":; 

597$ DELAY: EXPO( 45); 

604$ BRANCH, 1: 

With,.2,715$,Yes: 

Else,714$,Yes; 

715$ TRACE, -1,"-Entity failed inspection^":; 

700$ DELAY: 0.0; 

659$ RELEASE: Rework_R,l; 

684$ DELAY: 0.; 

719$ TRACE, -1,"-Transferred to station Scrap\n":; 

603$ ROUTE: 2,Scrap; 

714$ TRACE, -1,"-Entity passed inspection^":; 

699$ DELAY: 0.0; 

598$ RELEASE: Rework_R,l; 

683$ DELAY: 0.; 

725$ TRACE, -1,"-Transferring to station Salvaged Parts\n":; 

602$ ROUTE: 2,Salvaged Parts; 


Model statements for module: Depart 1 
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8$ 

STATION, 

Shipping; 

809$ 

TRACE, 

-1,"-Arrived to station Shipping\n":; 

779$ 

DELAY: 

0.; 

801$ 

COUNT: 

Shipping_C,l; 

806$ 

TALLY: 

Shipping Ta, Interval(Arrival Time), 1; 

816$ 

TRACE, 

-1,"-Disposing entity\n":; 

808$ 

DISPOSE; 



Model statements for module: Depart 2 


9$ 

STATION, 

Salvaged Parts; 

848$ 

TRACE, 

-1,"-Arrived to station Salvaged Parts\n":; 

818$ 

DELAY: 

0.; 

840$ 

COUNT: 

Salvaged Parts_C,l; 

845$ 

TALLY: 

Salvaged Parts_Ta,Interval(Arrival Time),l; 

855$ 

TRACE, 

-1,"-Disposing entity\n":; 

847$ 

DISPOSE; 



Model statements for module: Depart 3 


10$ 

STATION, 

Scrap; 

887$ 

TRACE, 

-1,"-Arrived to station Scrap\n":; 

857$ 

DELAY: 

0.; 

879$ 

COUNT: 

Scrap_C,l; 

884$ 

TALLY: 

Scrap_Ta,Interval(Arrival Time), 1; 

894$ 

TRACE, 

-1,"-Disposing entity\n":; 
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886 $ 


DISPOSE; 


EXPERMINT FILE: Electronic Assembly and Test 

PROJECT, Electronic Assembly and Test,Mr. Munchkin; 

ATTRIBUTES: Sealer Time: 

Arrival Time: 

QueueTime; 

QUEUES: Part B Prep_R_Q,FIFO: 

Rework_R_Q,FIF O: 

Part A Prep R Q.FIFO: 

Sealer_R_Q,FIFO; 

PICTURES: Default; 

RESOURCES: Sealer_R,Capacity(l,),-, Stationary: 

Part A Prep_R,Capacity(l,),-,Stationary: 
Rework_R,Capacity(l,),-,Stationary: 

Part B Prep_R,Capacity(l,),-,Stationary; 

STATIONS: Part B Arrive: 

Shipping: 

Rework: 

Part B Prep: 

Sealer: 

Part A Prep: 

Scrap: 

Part A Arrive: 

Salvaged Parts; 

COUNTERS: Salvaged Parts C: 
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ScrapC: 

Shipping_C; 


TALLIES: Salvaged PartsTa: 

ReworkRQ Queue Time: 

SealerRQ Queue Time: 

ScrapTa: 

Part B PrepRQ Queue Time: 

ShippingTa: 

Part A Prep R Q Queue Time; 

DSTATS: NQ(Rework R Q),# in Rework R Q: 

NR(Part A Prep_R),Part A PrepR Busy: 
NQ(Sealer R Q),# in Sealer R Q: 

MR(Part B Prep_R),Part B Prep R Available: 
NQ(Part A Prep R Q),# in Part A Prep R Q: 
MR(Sealer_R),Sealer_R Available: 

MR(Part A Prep_R),Part A Prep R Available: 
MR(Rework_R),Rework_R Available: 
NR(Sealer_R),Sealer_R Busy: 
NR(Rework_R),Rework_R Busy: 

NR(Part B Prep_R),Part B Prep R Busy: 
NQ(Part B Prep R Q),# in Part B Prep R Q; 

REPLICATE, 1,0.0,2000, Yes, Yes; 
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: ARENA $1 s\*A \j AalbH 

«♦ ^ 


Process Analysis, Modeling and ol£U_*j j JA^i Arena j AiVi 

.Business Decision Support <J-»c-Vl tldj'js ^A Simulation 
t> Resource J jj* AJa^ljj ^Ikill jjl£ ^Jc. j»jj <_Uc- j' A j^-} (.s' ^ Process 


^Uaill ja 

W’UaAj J ^aliaJl CllU ^*a £-<j (Jc-lijj A-l£^)a s-LiajjI ClAijl£Jlj 

..Aal^]l ^LlaJi ^3 ^ja Jlal j ^ ^ja ^j£l L*3liA .33 j .^Uall' ja 

. f\M\ ^ CdULxJI ^ja CdUjl£ AjuIIaj j djLiLixJ! A_ajiAij Arena 


:Arena 

^A_l]| (Jlabl A-l3 ^aJJ J ^jLijoliV! ^)A Ixt A,y Will &jl3lj ^Jali3 Arena 

ClAi^j-al^a A_l3 ^JaJj A-aix-a ^}Ja_L<a A.y Will j S-jLlujjl J-ij-iaxi ^Ac. 

cIiLAaxJI A_a^l ^Ac. Project Bar ^j^AuAI b^alc. j A-aij-a (J£j3u ^Ac. 

Navigate J' >?A' »AUj Reports Panel j^J-Al' Basic Process Panel 
^Jali3 (Ja^ Cy^\ fijlalt dila^l AiLjaJ Panel 

CjLiIaxJI (JIa a^)j)Aix> djla^l diliLill A-aj 15 ^Jalis Attach... J-Aal ^jl^a &A3lj 
jx^aU*Jl 3_a.j]j Blocks Panel jAl Advanced Process Panel j jlAiJ l 

U jjc. j Elements Panel 
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SIMAN ( SIMulation AINalvsis) »tSU«SI AxS 

JMj MODEL FRAME ^ J-K' C > SIMAN c> ^uj^ 

EXPERIMENT FRAME 

^2 j # ^Ua_lll ^j-<uJa ^.qJ-a LAliuijVI ^ Qwoj jUal 

SM.MOD Jl^S MOD ^L^V' cr^J BLOCKS j* 

^cuujj ^2 djl^UxJt j-L j^)Cu jUal 

SM.EXP EXP <iL^V' ELEMENTS 

fjiijl dIaVI £fSlij l^.^.V^Ij ftl ^1 -v a\\ dilitJ (j-ft SIMAN aJlIj 

cJ^W fL 5 ^' <l£ Arena 2 ^A Ig . ^wA l j 3j Object-Orientation 

Ji 2 j .Arena GUI wAAl c Ai ^,^'A'i ( ^!illj ^.Wq'l 

4jIA ^Jajjujj Ljajl VBA ajJ ^.wutull (Jjl_iL<a ^2 Arena gAi^j 

( A_ill_ill A \'A V \ ^2 \.£,a^o^x’uj.) \ c_s 
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;A^mLm^fl 4 _IiLai ;Vji 

:1 Jl» 

^Ja3L^ ^jjal^tlLoal ^\\ Jj-aJ ^lia. (Jjjnolij &AjJ> 3 Jo Uaj jl ^Lnj l«2UJ t —^ 

.Arena ^ >a 

a^A Ja ^j^il'N. 'll ^J| ^Li^j jl Cy*j p' h*(Jc.lijj (_5^l djlijl£JI jl ^11 ^Ll^j ^ j^aj «.LiJ 

,dAjil£]| 

Dispose Module ®a^.jl' f aVud j- ^lVill ij Create Module »aa.j f aVud djlisl£ ■ad 

Create Module -4j S-^J 


Create 1 


Cy^y \<—ajlall lfii.1^ (_gi i . nSi aaa.jll ^>jaij Create Module ®a^.jj diUjl£Jl aJjj ^jj 

_ ^ ^ a.1^j]l ^j-a A^l j Aa.jJ La£ ( _ja. ,-. \ \W ^ Allj!i]l AajJ 

Basic PrOCeSS AajjjLuiVI dlLlLaxll aiili Ja l^AJjijI a_ Ja aAa.a^A ^^Ic. 1 

djCLajdl Jjij ^aI ju»’< AjjoiLujVI ciiCLaxllj aiaLi]| aAA j Arena ^dajj i_s^ aa .Jl 

,<JAiV' jxla*-a ^ Ic. jjJi jj£V' j Arena ^ 
Inter Creation Time aJ Jl JuIa Ada jl ^Jc. jl Schedule dlia j* iA 51 'a dlAlillll aljli 
aljjl jjl£ll ^AAaJJj 4 a It A. ^ CljULaC- jl A-lLaC- ' g dr. jitl d ivdl CjUjldll dl^aJJj .(ICT) 

,eAa.jli adA aAiljj 


bile. Create °aa.jll ^. Wudi j 
. C■ '* ^ l '* v AaJaS A ;la A _ 

_A_JjlaJ 4_lLa*J ^£t]| ajLaioil jl i_i^j^a ^ai jl i _ dli jja ^ AalIj (J^aaaj - 

j^tll ^a^tc-l i_iia^j-a jl “UliJ jl idiij jl ^axia-a (JiLa^ A-aJ^k A ih« \ JjlJ - 


163 




















ILg-liC. iiuJaJj Cl*Cclte J 1 l.g.jnol^k. fijlili 

<JUJl Create 


;l_jIum'^ 1 i —* j^jla sialj 



: JUI ^ U ^l j 
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Create 


Name: 


Entity Type: 


| Create 1 jt-J |En%1 jrJ 


Type: Value: 

Units: 

Random (Expo) |l 

| Hours 

Entities per Arrival: Max Arrivals: 

First Creation: 

|l |lnfinite 

|0.0 


OK 


Cancel 


Help 


Random(Expo) Type j' 
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Schedule (^j^) Type 



Constant Type 



Expression Type 



Expression Expression jyy*^ Type ^^ j' 
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Random(expo) ^y^ Type ^y 


Create • 

Basic Process 





Name Entity Type| 

Type 

Value Units 

Entities per Arrival Max Arrivals First Creation 

1 

Create 1 Entity 1 

Random (Expo) •*• 

1 Hours 

1 Infinite 0.0 


Random (Expo) 


Schedule 

Constant 

Expression 


Schedule (^j^) Type 


Create • 

Basic Process 



Name Entity Type Type 

Schedule Name Entities per Arrival Max Arrivals 

1 

Create 1 Entity 1 Ischedule ▼ | 

Schedule 1 1 Infinite 



Constant Type ^ jj j' 


Create - 

Basic Process 




Name Entity Type 

Type Value Units Entities per Arrival Max Arrivals 

First Creation 

1 

Create 1 Entity 1 

Constant 1 Hours 1 Infinite 

t°° 1 
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Expression Type 



Name | Entity Type| Type | Expression 

Units | Entities per Arrival| Max Arrivals] First Creation] 

1 

Create 1 Entity 1 Expression I ▼] 

Hours 1 Infinite 0.0 


EXP0( Mean ) 

M 



NORM( Mean , StdDev ) 
TRIA( Min , Mode , Max ) 
UNIF( Min , Max ) 

ERLA( ExpoMean , k ) 
BETA( Beta , Alpha ) 
GAMM( Beta , Alpha ) 



j Module Identifier 3 <-*.j*-* 3 j 

^jJc. j33j j33V 


Arrival Streem " J j —3' <3-“" £ 3 
j' Random "3' y^.” <33j ■a! 3 a 
j' Constant "dula" ji Schedule "daj-«" 


.Expression " 


"^1 jde" jill (jjfla LaAae Jaii ^Akluiaj 
4-aaa ^ ^j^ "diali" jl (TiadjAall ^ d-»..' 3 ) 

.(20 <3-a 3ila 

^jlll "duijail (SJdll" t_jj*jj 
.^Uaill dlaalill <Jj—aj h»-o' djxa "diaajail" 


."duaja" £•jail (jj^a LaAae Jaaa ^Akloiaj 
"Ailjail jjaaLa j" aAd daaa jl ^a jja (_^l 
."jaaxa" £■ jail (jjfla LaAae Jaaa » d'i, jj 
"Ailjiill jaaLa"J UaAkAiaaall dlAa.j 


First Creation Time "33 43 3J"43 


/'duaja" ^ jail (jj^a Lade. ^ d'n jNf j 


All ja 3 -Lie. d ld'i\l (Jdalui ( _ s al' dlaal^ll aae 
3 -oa LaAaej .a! jlu) ^-3 dLaal£ll Aie . dal 


;^a'/L£ ^jaaaLaaidll lial jj j. .^a 'j 
i wl Ldl 

Name f -3 


Entity Type 3^' £3 
Type £3 


Value 


Schedule Name daajail ^1 


Expression 


Units dlAa.j 


Entities per Arrival J y^j <3 3^ 
Max Arrival J y ^j 
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First Creation dj' 


JlJ jiJI 1. a°.Jjj 0^1 jA\ djljjl£]l 


(J^aj Cy^ J ji aJ [5.1JI Cy* j 

"dna jj" jill Lade. 


: SIMAN 4*L Create 

;4jjaa 1| uila 

PROJECT, "Unnamed Project","Dr. A. 

Barry",,,No,Yes,Yes,Yes,No,No,No; 

VARIABLES: Create 

1.NumberOut,CLEAR(Statistics),CATEGORY("Exclude"); 

PICTURES: Picture.Airplane: 

Picture.Green Ball: 

Picture.Blue Page: 

Picture.Telephone: 

Picture.Blue Ball: 

Picture.Yellow Page: 

Picture.EMail: 

Picture.Yellow Ball: 

Picture.Bike: 

Picture.Report: 

Picture.Van: 

Picture.Widgets: 

Picture.Envelope: 

Picture.Fax: 

Picture.Truck: 

Picture.Letter: 

Picture.Box: 

Picture.Woman: 

Picture.Package: 

Picture.Man: 
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Picture.Diskette: 


Picture.Boat: 

Picture.Red Page: 

Picture.Green Page: 

Picture.Red Ball; 

REPLICATE, 1,,,Yes,Yes,,,,24,Hours,No,No; 

ENTITIES: Entity 

1,Picture.Report,0.0,0.0,0.0,0.0,0.0,0.0,AUTOSTATS(Yes,,) 




Model statements for module: Create 1 


0$ CREATE, 

1,HoursToBaseTime(0.0),Entity 
1:HoursToBaseTime(EXPO(1)):NEXT(1$) ; 

1$ ASSIGN: Create 1.NumberOut=Create 

l.NumberOut + 1; 


Dispose Module S-lyj 


Dispose 1 


1 A 11 ^3 olA ^ ^ n 


;lg]lc- ^'wT ,.'j 
jdjtj <*jj^xa - 

_AjjLa-J 4_iLaC- - 


170 














J-aJ-a^.^ ^j^La ^3 ^j^alS^lij 





Dispose - Basic Process 



Name Record Entity Statistics 

1 

Dispose 1 |p | 




(J^ii ^ic. lA'yjj jli i_ajj*j] .lia .j jxojl 

oA^^]l 

^ajlall (2pl£JI i"il f 1 ,-^l dljl£ 111 Ladi Aw"J 

.Vji lS > | - j ’' 


Name <*“>) 

Record Entity J=^u 

Statistics 


: SIMAN Dipose 

i aL> 

PROJECT, "Unnamed Project","Dr. A. 

Barry",,,No,Yes,Yes,Yes,No,No,No; 


VARIABLES: Dispose 

1.NumberOut,CLEAR(Statistics),CATEGORY("Exclude"); 


REPLICATE, 


1,,,Yes,Yes,,,,24,Hours,No,No; 




Model statements for module: Dispose 1 
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Dispose 1.NumberOut=Dispose 


0$ ASSIGN: 

l.NumberOut + 1; 

1$ DISPOSE: Yes; 


.Dispose j Create lP 3 'Iaa 



;pjlu.u jV 1 ^ Create (^11 M 



Customer Entity Type Customers Arrive Ah j Name f-^] -^V 

Jsluj jlxs A^jaj Random (Expo) j* Type jj Time Between Arrivals J 0^ l>° j 
Minutes <3^ ^ Units u-« jJl jj 1 ^ Value ^Vl £J. J j ^ (jA)Us ^ j 

Cilijl£ll aac. 1 Ua Entities per Arrival (JS .lie. :Jjj ciiUjl£JI aac. 

0.0 First Creation (J y-** j) j' t> jj Infinite ^ Max Arrival ^1 


; j IT Ui-^i Create i^'G ijl < < 


Create • 

Basic Process 




Name 

Entity Type | 

Type Value Units Entities per Arrival Max Arrivals First Creation 

1 

Customers Arrive 

ICustomer I 

Random (Expo) h Minutes 1 Infinite 0 0 
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^1\ <. . J^Ujj (^Jj^aJ CjUj1£ ^ jxji Ia^. -laJjoull ^Oj)A \W lAA 

C 5 ^ j Data Modules ^^4^' 

Entity Module 0^1 

Jilll Aj (_£aJI J A iL^Vl CjULxII fcABlj l“ J^aLc. oA^. j ^Jc. -iaxjJallj 


^IxuJl (jAJl A_^i»-£a ^)la_La^ &ASl-j ^JaJ -' - 


Entity - Basic Process 



Entity Type 

Initial Picture | Holding Cost / Hour | Initial VA Cost | Initial NVA Cost | Initial Waiting Cost 

Initial Tran Cost) Initial Other Cost 

Report Statistics| 

1 

Customer 

Picture.Report 0.0 0.0 0.0 0.0 

0.0 0.0 

£ 


Double-click hereto add a new roow. 


(J;J^)Joxa) A-XUojjL ^4 


Entity - E 

asic Process 






Entity Type 

Initial Picture 

Holding Cost / Hour 

Initial VA Cost 

Initial NVA Cost 

1 

Customer 

Picture.Report 

0.0 

0.0 

0.0 


Double-click hereto add a new row. 



A-Ajlll AAKjj L^lilaxJ AAKjj Aj]jVI Ia jjj^aj CjUjI£]| jjl c. c_sjxj dA^jj 

^JjVI (JISjjVI A.qK’i j jVl ^UVi tVI A.qK^j AjIjVI Ail x>?x>ll ^L- Aaa^II AaiSj AjIjVI AaIa^qII 

4 Cjlg.1 (Jj^juj IjA^) 1 lit AJA^j ^.iLallujJ Aj] jl j 

;£jlc. 

^A 0JJJ - 

< l_u£a CjhYu^ - 

^ j - 
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4 •'.a ill oijlj Aj Entity ^Jc- -iai_kia]lj jliij (jjIKlI dlLiLjJ 4.1a. j JoJijidl ^4^ail] 

•(C-~ ‘ A?"'" (1)^3^ c " ' •" 1 ‘ ‘3 ^^lldll (^jjoJI 4 ^ a. .-») 


Entity - E 

asic Process 






Entity Type 

Initial Picture 

Holding Cost / Hour 

| Initial VA Cost 

1 

Customer 

| Picture.Man 

Z 

0.0 

0.0 


Double-click he 

Picture Man 

1 4 





Picture,Package 

Picture.Red Ball 

Picture.Red Page 

Pirtnrp DAn nrt 





Initial A_l]ji i J j . ^ 4jllaC.| (Jxa .djiall jjc, CllUliJ (_]Lijl 1-"'. .■' I4& ^3 

J .;J-M , 'il' Ac-LJI ^ A. q Kil l Jli-J j^i4 CK (picture Man (3?- j S jj ^ 4 j^i 4 a) Picture 
AiLjaJl jjc- aJI jVl A^Allj Initial VA Cost AiL^dl aJ, jVl A^All j Holding Cost/Hour 
Initial aJ ijVl J41I AiKiij Initial Waiting Cost aJ ijVl jUalj^l AiKij initial NVA Cost 
a 1»^'jJ j' <j^J “A* j' -1“-V) Initial Other Cost Aal j' aAKj j ;\j Tran Cost 
'C' » I Lj^jl 41 j4^lj (Assign Module Aluil a.ia .j a A ,t^jjjl «' SI ^ ^ll ^Lul ^i*ia jl j4j*j 

.Report Statistics ^ jll =>W Jc- 

>■ p (jl 34^ ^Ojal-l]l «.l^>^l (_Jj3 

Setup... fJ Run A_oWjll AWlIll ^ 


■ Window 

Help 

Setup... 

Go 

F5 

Step 

F10 

Fast-Forward 


Pause 

Esc 

Start Over 

Shift+F5 

End 

Alt+F5 

Check Model 

F4 

Review Errors 


Run Control 

» 

SIMAN 

► 
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^ujj Project Title ^jjAall j'j^- Project Parameters £jjAall (A*-* ^ 
"Cj1_uI£" Ujlkl Statistics Collection ^j Analyst Name fAill 

(ol£U-Jl s.l^i.1 slil^-a .nc.j ^llx-a ^ j-aill 1 aa IajaI (jAj Entities 

Replication Parameters 
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Run Setup 


Speed 

Project Parameters 


Run Control | Reports 

Replication Parameters 


Number of Replications: 

Initialize Between Replications 

F 

W Statistics 

W System 

Warm-up Period: 

Time Units: 


|0 0 

| Hours 

jd 

Replication Length: 

Time Units: 


fio - 

| Hours 


Hours Per Day: 

Base Time Units: 


w~ 

| Hours 

“3 

Terminating Condition: 

1 


OK 


Cancel 


Help 


Warm-up (j') ajji 1 Ua Number of Replications j' slil y± 

aA ^jll jA ajui) acLJU Time Units 0.0 Ua Period 

Transient State UdUljVl ajliail luaNi i4lUj ci.ilnU.-i-J ^j\ alSL^-oll 

^Ja Replication Length J.(Steady State ^ij-aill 

liA 2 ^ ^ a^Luj 24 Hours Per Day C 5 ^ dilcLuJI # CjIc»Luj JQ 

Base Time ^^ujLujVI j ^CjLc-Luj 3 £)j& cIjIc-Loj 

Run Control «■' j^-VW j Speed . Hours ^ j Units 

.Default NiJaljja)n l$-jLj Reports 

:*b»yt 

tlH 1 Run _j'^ ' jl F4 ( _ s dc- U» ‘ --H j Ulljj ^ j^aJI c£lli]lu jsjkl alSLa-oll a.l^)^l (_Jj3 

Check Model ^ jl' 
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Run 


Window Help 
Setup... 

Go F5 

Step F10 

Fast-Forward 

Start Over Shift+F 5 


Check Model F4 


Review Errors 

Run Control ► 

SIMAN ► 

ojaLill jg.iVi 

U 1 ^ 



fl ^ dl^jjAd jl ^.LL^kl m aJLuj^I 

A_liajLiS]| dll J^VI 4-a_lU ^ ^ic. F5 3-aa a«o 1 Lol ^ j^aill s-I^^V 



JijfcM 
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C ^ l->\\ 


SIMAN A*L JlUt 


AjjajII (_ai« 

PROJECT, "First Example ( Create - Dispose )","Dr. 

A. Barry",,,No,Yes,No,No,No,No,No; 


VARIABLES: Customers 

Arrive.NumberOut,CLEAR(Statistics),CATEGORY("Exclude"): 
Customers 

Leave.NumberOut,CLEAR(Statistics),CATEGORY("Exclude"); 


PICTURES: Picture.Airplane: 
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Picture.Green Ball: 
Picture.Blue Page: 
Picture.Telephone: 
Picture.Blue Ball: 
Picture.Yellow Page: 
Picture.EMail: 
Picture.Yellow Ball: 
Picture.Bike: 

Picture.Report: 
Picture.Van: 

Picture.Widgets: 
Picture.Envelope: 
Picture.Fax: 

Picture.Truck: 
Picture.Letter: 
Picture.Box: 

Picture.Woman: 
Picture.Package: 
Picture.Man: 

Picture.Diskette: 
Picture.Boat: 
Picture.Red Page: 
Picture.Green Page: 
Picture.Red Ball; 


REPLICATE, 

1,,HoursToBaseTime(10),Yes,Yes,,,,24,Hours,No,No; 


ENTITIES: 


Customer,Picture.Man,0.0,0.0,0.0,0.0,0.0,0.0,AUTOSTATS(Ye 

s,,) ; 
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Model statements for module: Create 1 


1$ CREATE, 

1,MinutesToBaseTime(0.0),Customer:MinutesToBaseTime(EXPO( 
1) ) :NEXT (2$) ; 

2$ ASSIGN: Customers 

Arrive.NumberOut=Customers Arrive.NumberOut + 1:NEXT(0$); 


; Model statements for module: Dispose 1 

r 

0$ ASSIGN: Customers 

Leave.NumberOut=Customers Leave.NumberOut + 1; 

5$ DISPOSE: Yes; 
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:2 JA« 


Aic. ) Resource ^UaJI ^9 c* ^^Laj s_a ^uj 

ji ^jJc. La J**j es^'j Process Module a^-j ^a-CLa ^jill Ia^I ^Lkill ^ji.A 

; JU3I ,jl\ 4lj cm<M 


:Process Module 4 -A*^ Saaj 


■ 


Process 1 


0 


(J-^Aa fiA^.LJU. L^ILojI ^9 S t \\^\) *fiA^.^]| j) l^b ^9 C^ n^ j fiA^.^11 ^xujI 

.(I* 1 ) ^'j £ ( H ) -^'j 

Ajl^all cdjjj i^ILjixiV CjljLli. (_£ol£La-all ^^3 (_J^utll jl AaiJlji-ttllj |»jAS oA^^ll OAA j 


(_£All ^aiaiall (Jjjiikjilll AiAajj Submodel ^ ^A^aj ^laWal jLli. i-£A Aa.jJ-o^ . 4 _a.lIxJl 
(jilSLU 4 >H .»,x l l o*j .Hierarchical User-defined Logic ^ a-Vu^H aJ=^1 jj ^^Jaxj 
i^yi aj jj 4 11 jjl t _ s j*j Iaa j ^ Value Added "^-sLJaa 4 -<ua" (jl QS.a 1 j oa^^II oaa 
j' Non-value Added "<aL-^ jac- A^ui" jl 1 quAi jl jLi t> ja j' 

cU*J' <AijA*i' *• iil ' -Nil l .Other " jAl i^" cs' j' Wait " jUilil" jl Transfer " Jliiil" 

A Jxjj\ *^\ l A ^ q!\ L ol i "s~\ \ L 0 ^> ,, i| 
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bile. ' jj"'' b ,^'i.iilj 

.AJL <*Ja3 4 ■>■ \\ » ^ - 

** 4 

i'' \\ L ^ y Q-v, _ 

.ujO - 

i-»i-i*y ^ ^a a jalj 



: Type 
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Process 


Name: 

| Process 1 

Logic 

Action: 

| Delay 


Type: 

| [standard 


Standard 


I Submodel 






Delay Type: 

Units: 

Allocation: 


| T riangular 

▼ | [Hours 

▼ | | Value Added 


Minimum: 

Value (Most Likely): 

Maximum: 


w~ 

1 

fTT~ 



W Report Statistics 


OK 


Cancel 


Help 


: Action 


Logic jl 


Process 


Name: Type: 

[Process 1 3[ Standard 


Logic 

Action: 


[Delay 

▼ 


Seize Delay 


Seize Delay Release 


Delay Release 




Delay Type: Units: 

Allocation: 

| Triangular _▼] | Hours 

[Value Added ▼ 

Minimum: Value (Most Likely): 

Maximum: 

fs F~ 

h 5 

1* Report Statistics 

OK 

Cancel Help 



(Triangular jjj) Delay Type ^ ^ 
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(Constant Delay Type ^ ^ 



(Normal yr*-^ 3 ) Delay Type 
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Process 


Action: 
| Delay 


Name: 

Type: 


| Process 1 

[Standard 

3 

Logic 


31 


Delay Type: 


Normal 


Units: 
~3\ Hours 


Value (Mean): 


Allocation: 
[Value Added 

Std Dev: 

" V 2 


"3 


I? Report Statistics 


OK 


Cancel 


Help 


(Uniform Delay Type j' 



(Expression j^) Delay Type 
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Allocation u^*^' j' 



4 -v. Q i ^ ^) J) ^** ^ ^ ^ ^ ^ \ l fiASi-j 

^ J )\DJlSlj 
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[Submodel [ 






oiaU 


Process 

- Basic Process 






Name | Type 

Action 

Delay Type | Units | Allocation 

Expression 

| Report Statistics) 

1 

Process 1 Standard 

| Delay ▼ 

Expression Hours Value Added 1 


P 


Delay 


Seize Delay 
Seize Delay Release 
Delay Release 


Process • Basic Process 



Name 

Type 

Action 

J Delay Type Units 

Allocation 

Expression 

| Report Statistics) 

1 

Process 1 

Standard 

Delay 

j Expression ▼ !) Hours 

Value Added 1 


p 


Constant 


Normal 

Triangular 

Uniform 

Expression 






Process • Basic Process 



Name 

Type 

Action 

| Delay Type 

Units 

Allocation 

Expression 

| Report Statistics) 

1 

Process 1 

Standard 

Iea> 

Expression 

Hours 

J Value Added ▼Hi 


p 


Value Added 


Non-Value Added 

Transfer 

Wait 

Other 


j^ y 


ajali 


Process 

• Basic Process 







Name | Type 

Action 

| Delay Type | Units | Allocation 

Expression 


Report Statistics| 

1 

Process 1 Standard 

Delay 

Expression Hours Value Added 


- 

p 




EXPO( Mean ) 






NORM( Mean , StdDev ) 
TRIA( Min , Mode , Max ) 

UNIF( Min , Max ) 

ERLA( ExpoMean , k ) 
BETA( Beta , Alpha ) 
GAMM( Beta , Alpha ) 

V 








j Module Identifier “ j*-* j 


Name 






Type 
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t—i^ jl AAoLi Standard 

A_Lajujldi^jxJj 4 _^J\jla]| 

Submodel ja . j^*-* 

c5 Ldj ^_is ^^*j t_jj ^joj ^Liia]| aw \ 

(J-a JAC- ^1 (J^d A§ (_£A]lj L5^ 

.^Jo-IaII dl-W .j 

/©jw^II s“i.w'uj.) ^iill a_^JLxa]I ^ 
o* i.w uj.) AjI AJaLauj ajwj Delay !^ ^)d■^J ?, 
i^ILaaI 1 ’ # A^)^a] £.UaC-j (jjAJ AjIaxJI ^dlj 
aj^a jl C;r ixj Seize Delay " 

^JJjuj A^j^aII jl j^lj ^)^Ia djA^. • 

Seize >jp ^klj s^ILaaI’ 1 ^kl disj Aic. 
^jJaxj t-i ajj^ ji ^^ixj Delay Release 

# A^)^a]I j ^JJ ^aJ ^)^.lj 4 -iIaxJ ( XJJJ 

^ Jj>bl ji (_ 5 -i*j Delay Release 
MjL" fj "j±h" r- y^u. Ailj UjLu ^Jac 1 
j jLl LaAic Jala jlLaJ ja^VI lAA j Aj^all 

."^ba" £ jjJl 

OA^.jll OAA Aic jbVn ^aJI jjl£J] AaJjV' A-aja 
j jiil£ j jb LaAic ^AA."n,^j AAa-aJl Aj^all 

. Aj^aJI J Ai fj (_£^)^l oA^j j-a ji£l 

ji M ^klj M j jb baAic jsf j 

£Aj>b" £ jl Jl jj£j laAic ji "bl ji j^Ia" 

."^J2 

ji] j A j^a 4 r-^p-a-N. ^ j A j^aJl AAjtJ^ 
j jb LaAic j _ jjL^JI A^Jla-aJ ^A^ILaJ 

^Ajaa" ^ j]l j jb LaAic- jl M ^i.tj" 


•"^J* 


Action j?-] 


Priority 4 a 1jl 


Resources -jj'j-* 
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ji jjUll £■ jj 
Expression " j^" j Constant "cLuIj" 

dllxJ jjjll ' /UJJ oA^.1 J 4^aj2 

Uniform "c£ jC^" j Normal 
Triangular 
^Lx-al *“ J l -^\J 

4 aK 'j L>* j ‘ 4.W 'j 

4-aj3" ftjm i jj| J .CjUjl£]] 

"4iLia* jji 4^A" ji Value Added 
j' Transfer " JIaLSI" ji Non-value Added 
Other j^ M ji Wait 

4 Jjqjl 4 ‘taU t_o l i>i'i t_ 4 -v\ l 4_aKlll j 

^jLoxJi j (jjisii 

x x^all 4,x>)q'l Aj.W’ll 4 jL^. 

Ji 

Joxai^LiII Aj.wM 4jL^. 

(Jl^I aII jl J^UI "CajIj" 4-<li 3 ji 

<yjj^ 

4,x>}qll Aj.w’il ^lxJl 4jl_^. 

jl jLaila" 
aj.w’iI 4ii_^. 

. ,, ^*r U n 

JIxj 4,‘i^j^ ^a,w'uii'i " jm.y* Aj.wM ^lx,ati 4 jL^. 

# 4_i1axJ| "j*Aj" l.g.nx'i 


Delay Type 


Units slilA^.j 


Allocation 


Minimum 


Value 


Maximum 


Std Dev <_Sj4*-4' c_alj^V' 


Expression 


ciiLijl*^dl dijl£ U) Lua Report Statistics ^ “~»M ji <^-^1 

# V Ljjl^ ^,XUN 1 (._ 


Process Module - Resources Dialog <4^4' j4i jl 'iialj 

; Jldll ^jljJl oiaU jjili Seize Delay Release j4^-! ^ 
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Process 


Name: 


Service Station 


Logic 


Type: 

Uf Standard 


Action: 


| Seize Delay Release 
Resources: 


Priority: 

▼ ] |Medium(2) 


Resource, Resource 1, 

Add... 

<End of list> 

Edit... 

Delete 






Delay Type: 

Units: 

Allocation: 


| T riangular 

▼ | | Hours 

▼ | Value Added 


Minimum: 

Value (Most Likely): 

Maximum: 


F" 

r 

P"~ 



F? Report Statistics 


OK 


Cancel 


Help 


; AjlaAalj I-i' Add... Aj^all A jj AiLAal 




k\ Ajj>i jla.' jl Aj^a AJA^j 


Type 
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.Resource Set 

^1 /^ ^a-uj| 

^IaAIC. J-^°i ^a,W'u^ijj 
^IIxjJ l.^ *1^ 4 Cl -n- ^ ^jujj 

jj£j IaAIC. _LaSs ^aAklLujJ jl/j 

.Set jill 

<c, jl AW,a ^xiujj Cljli J-lC- 

.l$£jj ^ ^ IIA Al >«V 

A)I^a 1I *^^ c ' (j^*" 3 ^ i<c> J q " &A^ tCljlc .j 
li±La j\/j I^Loia] ^’nxxi 

^ill 4l^ ^.Ac. ^>jlJj 4jljoJ 

1 t_il^uJ 

^3 4-^.Ha]I ^jl tj±} J)\. U^VI 4jJ^)Ja 

jblLVI ^Lj Cyclical "lSjj^" 

.(Jj^IHaII ^LjaC-VI (jSA’n 

UjI jblkVI Random "e^' 

"(JjJaiVI AJJJjj” t g.L>aC>YI ^JA 

^■llc jAac. Jjl jblL) ^jjj Preferred Order 

"JA^a jAno" .liSAj JjVl 

JU.J jrUi^j jLii^V' J Specific Member 
^ Uj^ 3 L 5 ^'j) Attribute Value 

Save uj^ L 5 ^ ^ 

c> l$' a^a^ ( Attribute Field 

f> 4 t q^ 4_xjuj ^i * l-> 4r„ j^-\ -^1 1 

J3'" j Largest Remaining Capacity 
f ^NiLi Smallest Number Busy" Jj*-^ 

IaAic. iSs w'uxi’ij &J}Alja CIjIjljuj CIjI j .^I^a] 
y f <c,j)xc^.x> M 


Resource Name ^ jj^' <*“>] 


Set Name^-c- 


Quantity 


Selection Rule jLn^V' eaelii 
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Save Attribute jjp- 


jLiuoVI ^ J ' 4 ,'K’ii nail 4 a i Ml 
4 a * Ml oA&ClljjiM t _ s 4ii r ' kSaC. VI if-a 
jl rMSfl s^c-la 41—, otjj Lg c.,Vu JJ 'i jl (j^-a4 


^. iVu/i V .Specific Member j^ac." 

|j| . M AAi_a jjJaC.” jliLk^' 6-iC.lS (jj^J LaA4C. 
4 a'all jji "liljj j4=Jj" 4jl ^glc. JaLiili (jJC. 
^44aa 4 .. -y 11 -- 1 i c~- l (_£l /jjxj 

S_Jj4_L^a ^aJ I 

s^Lud-ol lS^ 

<c. Index Number ff ^-^VI ^j" 

(jj£j IaViC- ^a. W'u^i ^ s-LAoC-V^ 


2i.W \k\ /’AW* jAaD" ^ jblkVI &AC.15 
jli "t*ljJ Jdikb ?f Ail L5 ic- JaLidlt 
/j* (jUI c —^ , ^} x - 3 6JA^-*lt 


/ijui (_^a]I a^- j)*-^.*ll 


Set Index ^ >*=>-4' aM: 


: ^ Data Modules Mljhdl MiIas. j (ja jjjAa.j ^Aii i_ijau 

Resource Module -OjA 



^ k‘u t\ t 4 -^. q i ^ Q ^jajaill j-> t I gj \fi iaxjJa]! Aic. j Resource ^Lill 1^1 j 


Resource • Basic Process 


Name 

Type Capacity Busy 1 Hour Idle / Hour Per Use StateSet Name Failures Report Statistics 

1 

Server 

Fixed Capacity 1 0.0 0.0 0.0 0 rows IIP i 


Double-click here to add a new row. 


A_il£jj AjljuJI AjljoJI ^)B ^)C> CIiLq^Ixa (JajoUj ^ali-lll 

^ Jl*hA j) 4 \ 1 -v \ 1 4 (**. ^ a -y. *\ •. l jj ^alA^J-uj) 4il£j^ A^l^)3 4 qN*t ^ fiJW j\ AJli-ujJ Aic- 2 }^)^a]| 


Queue Module Saaj 
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a 

JUll 11 Queue Jllll l^j 


Queue • 

Basic Process 





Name 

Type 

Shared 

Report Statistics 

1 

Service Station.Queue 

First In First Out 

r 

F 

2 

File.Queue 

First In First Out 

r. 

If ~i 

Double-click here to add a new row. 


^j^jLLall lllj ^j^jLiall ^aUaJ J'd 1 j aI d 31 ^3 ^i_ll^lall ._ilJ^Li] ^j^jlln]l ■*> ^ jj JJ 


Service (JjjL^JI (JS^ll ^3 (_J^_uij <_Ja j d]^)in.a 


.File.Queue j Station.Queue 
SIMAN Process Module 

AjjajJi (_ila 


PROJECT, "Unnamed Project","Dr. A. 

Barry",,,No,Yes,Yes,Yes,No,No,No; 


VARIABLES: Process 

1.NumberOut,CLEAR(Statistics),CATEGORY("Exclude"): 
Process 

1.WIP,CLEAR(System),CATEGORY("Exclude-Exclude"): 
Process 

1.Numberln,CLEAR(Statistics),CATEGORY("Exclude") ; 


REPLICATE, 


1,,,Yes,Yes,,,,24,Hours,No,No; 


grJ jaI]) t *1 * 


Model statements for module: Process 1 


0$ ASSIGN: 

1.Numberln + 1: 


1.WIP+1; 

2$ DELAY: 

49$ ASSIGN: 

1.NumberOut + 1: 


Process 1.NumberIn=Process 

Process 1.WIP=Process 

Triangular(.5,1,1.5),,VA; 
Process 1.NumberOut=Process 
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Process 


1.WIP=Process l.WIP- 
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AjJx-0 j)3 jj ^aUaJ ( jl (Jjj-sa^J L^llij (JjjLuJl (JHaII 


*Uiill 





{Customers Leave 


Create u- 3 'liaS 


Create • 

Basic Process 






Name 

| Entity Type| 

Type 

| Value 1 Units 

Entities per Arrival] Max Arrivals] 

First Creation 

1 

Custome 

Customer 

Random (Expo) 

3 Minutes 

1 Infinite 

1° 0 1 


Process u-^'j 3 - 



- j^=-^ - Action *l»V' Standard '-^ c - jj Customers Service 

: Resources -C)'Medium(2) 2 j' 4-^Priority Seize Delay Release 
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o:sj*Jbj .1 Ua Quantity Vlu > S Server ^ Resource Name f-^] " J j^" £ 

5 -iaj-oLix-iiLa Delay Type ^^^31 a, \\ax 'I ^_yo \aiaLil 

t }} aA\ ^jjc. 4-<u3 M j A-iLc^ll CjIa^. \ ^£j)[a3la 

jjiill 'a^L^A dialj CjLo^LcaII i^j JlALulj (jl ^lJa!baij 



Delay Type 

Units 

Allocation 

Value Std Dev Report Statistics 

Normal 

Minutes 

Non-Value Added 

5 i |r? t 


B 

Queue ^Jc. Jai-kialb (_F^»->. t j jjj| ji-.H diULj oialj jliij 


Queue - Basic Process 




Name 

Type 

Shared 

Report Statistics 

1 ICustomers Service.Queue I 

First In First Out 

r 

R 

Double-click here to add a new row. 




Vj' t>" Type £jj Lp'^ 1 *• «>>» ' Customer Service Queue f-^] 


^jaljj^VI Ig^yn jj FIFO ji First In First Out M ^j' £ 

B 

Resource ^Jc- b» ,>.11 1 Qj'r. (J- j jjlj^ll CjULij oiali jlvn 


Resource • Basic Process 



Name Type 

Capacity Busy /Hour 

1 

Server Fixed Capacity 

h 0.0 


Double-click here to add a new row. 
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Busy/Hour <Lc. aIKj 1 Capacity 4^*^j Fixed Capacity 4-*^" Type jj 


^\\ -CLj 0.0 Per Use fd. iVu a^U 4dAl£j 0.0 Idle/Hour <cdji AiKj 0.0 

Ajjjal jSa! 

^^Jjo) C_Q U>i 1 (Jl3 

CjIAa3lSI ojiilj Entity ^L 5 ^ c ' 1 ^ j dpWj)^ ^ ^ i ^^3 

j (.j- 0 a_iujLujV^ 


Entity - Basic Process 



Entity Type Initial Picture 

Holding Cost / Hour Initial VA Cost 

1 

1 Customer 

Picture.Man 


0.0 0.0 


row. 


Picture.Packa 
Picture.Red B 
Picture.Red Pi 
Picture.Repor 
Picture.Telept 
PictureTruck v 



Initial NVA Cost Initial Waiting Cost Initial Tran Cost Initial Other Cost Report Statistics 

0.0 0.0 0.0 0.0 p 

. Picture Man <J=-j » jlli-i Initial Picture JaULu^UI aiaU <>> Jp-) 


>»■» 


j —■ Resource 4-j^yl -3 a *- j -^ a 3^ i^IIij (JiLaj AiLja) L<^ 

jblkl ^Jali3 Toolbars... View j'Alj 

CjI jjil 4 -aj 15 ^Jaj3 ^3 (jl Animate 


4> M d )#± j«|U|» m 


<* 


^jlj-dl j oiaU j£-iaj - 1 Resource 4jjiy' 


-llC- 
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Identifier: 


3] 



Current Library: 
d:\...\workers.plb 



Size Factor: P 


Auto Scale 
Seize Area 


OK 


Cancel 


Help 




Idle 


J 


|I"'A i 




£3 


Identifier: 

State: 


[S 


Idle 


31 

3 


Current Library: 
d: V.A workers, plb 


tM 

i 

Copy 


Dejete 

I 


£3 


Idle 


Add 


Busy 


— 

■ 

Inactive 

■ 

Failed 


Copy 


Delete 


« 


id 


New 


Open.. 


Save.. 


Size Factor: fl” 


r Auto Scale 
r Seize Area 

OK 


Cancel 



/V 

E=r$ 




u 


A 

l V 

Help 

J 


JWc Iaaj idle 'jJl State c>j Server - 1 Identifier o* ^-1“-V 

^±i-oj 3 1—LoiLLall (_)S.ft jLiiklj Busy (J_J*juAa (JlLallj 
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Identifier: [s erver " V] 



Current Library: 
d:V..Workers, plb 


Add 

tS 

Copy 

Delete | 

r^nll 

jdjd 

□ 

New 

Open... 

WW 

1 

Save... | 

A 


Size Factor: 


19 Auto Scale 
[9 [Seize Areaj 


OK 


Cancel 


Help 


.Ua ^ ..a. iS . Wr (jj lliV Default u* tdjjj 

jJi j^ll Jjl j-<Jl j siaU OK ^ Seize Area j Auto Scale jllSJ 

(_)S .fill *ri - ^ • 3 c-'Ajj I ^ ^ o j j * ^ Is ^ c uni t Al q'S^'I L»». >»! 



l 


Customers 

l . 

Service 


•(Customers Leave 
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' jl f.' <j| 'w iQ p4 Jaju_ia]lj ^xull ^ ya jW' ' 

F5 Jc- 
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a Second Example ( 

0 Entity 
B Time 

B NVA Time 

Customer 
B Other Time 
Customer 
B Total Time 

Customer 
B Transfer T«ne 
Customer 
B VATime 

Customer 
3 Wait Time 

Customer 

B Other 

E) Number In 

Customer 
a Number Out 
Customer 
6 WIP 

Customer 

B Queue 
R Time 

B Waiting Time 

Customers Service.Queue 

B Other 

S Number Waiting 

Customers Service.Queue 

a Resource 
a Usage 

a Number Busy 
Server 

a Number Scheduled 
Server 

a Number Times Used 
Server 

a Scheduled Utilization 
Server 
a Utilization 
Server 


94925PM 

Category Overview 

April 14. 2004 


j Second Example ( 


i 

Replications: 1 True Units 

System Summary 

Hous 


System 

NimberOut 

Average 

18.0000 



0 Filename: Mooei7 


VuaiI j 

^lu] A-C-bjj <bLjab bllij Clll 'l Uai Vlll (._Q1 \ 


^ A-<ub jjMII 
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27 an d l£ )*± j«j >»> Ei 


.. & 

^-LaJ ^ic- JaxjJallj A^-LuJl _jlfiislj ^-LaJ ^5^" jJallj 



-Li-JalLj 


JatiujVI i^yi 1 l^_Laj 



^^juj^)11 A-aj 15 ^ ^ic. ^‘ a * A *^ ^ 1 A^LjaV 


\^VD^OA 

JL - & - £, - 

m „ 

▼ ▼ 


^j-^aj)x^olll JU.^1 £iali ^^Jall3 
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L_Luj11a]1 \ J + fijlill ^It/i M OK hx,t>j~X ) ^J-£3_lll Ajl!i£ JixJ 

■Ka x>a 1 j Ajj)\Jox>ll ClAjLnll J-ax^>> 1 4A LjaV 

AjjikJi CjUU]| - 

&aa JLla) a*j ^a^^JI o^f) J£judll 


CJLLLul^aJ 


Histogram of Number of Customers Served p| 0 t of Number of Customer In 



0.000 


Customers Arrive 


1 5 .Customers Finish 


1 5 Customers Arrive 



60.000 



Finish Service 



15 

April 

2004 

Thursday 
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S1MAN kL JlLdl 


PROJECT, "Unnamed 

Project","amb",,,No,Yes,Yes,Yes,No,No,No; 

VARIABLES: Service 

Station.WIP,CLEAR(System) ,CATEGORY("Exclude-Exclude" ) : 
Service 

Station.NumberIn,CLEAR(Statistics),CATEGORY("Exclude"): 
Service 

Station.NumberOut,CLEAR(Statistics) , CATEGORY("Exclude" ) : 
Customers 

Arrive.NumberOut,CLEAR(Statistics),CATEGORY("Exclude"): 
Finish 

Service.NumberOut,CLEAR(Statistics),CATEGORY("Exclude"); 

QUEUES: Service 

Station.Queue,FIFO,Shared,AUTOSTATS(Yes , , ); 

PICTURES: Picture.Airplane: 

Picture.Green Ball: 

Picture.Blue Page: 

Picture.Telephone: 

Picture.Blue Ball: 

Picture.Yellow Page: 

Picture.EMail: 

Picture.Yellow Ball: 

Picture.Bike: 

Picture.Report: 

Picture.Van: 

Picture.Widgets: 

Picture.Envelope: 

Picture.Fax: 

Picture.Truck: 
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Picture.Letter: 


Picture.Box: 

Picture.Woman: 
Picture.Package: 
Picture.Man: 

Picture.Diskette: 
Picture.Boat: 
Picture.Red Page: 
Picture.Green Page: 
Picture.Red Ball; 


RESOURCES: 

Server,Capacity(1) , , ,COST(0.0,0.0,0.0),CATEGORY(Resources 
),,AUTOSTATS(Yes,,); 


REPLICATE, 

10,,MinutesToBaseTime(480),Yes,Yes,,,,24,Hours,No,No; 


ENTITIES: 


Customer,Picture.Man,0.0,0.0,0.0,0.0,0.0,0.0,AUTOSTATS(Ye 

s, , ) ; 




Model statements for module: Create 1 


2$ CREATE, 

1,MinutesToBaseTime(0.0),Customer: 

MinutesToBaseTime(DISC(0.125,1,0.25,2,0.375,3,0.5,4,0.625 
,5,0.75,6,0.875,7,1.0,8)) :NEXT(3$) ; 

3$ ASSIGN: Customers 

Arrive.NumberOut=Customers Arrive.NumberOut + 1:NEXT(0$); 
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Model statements for module: Process 1 


0$ ASSIGN: Service 

Station.NumberIn=Service Station.Numberln + 1: 

Service Station.WIP=Service 

Station.WIP+1; 

9$ QUEUE, Service Station.Queue; 

8$ SEIZE, 2,VA: 

Server,1:NEXT(7$) ; 

7$ DELAY: MinutesToBaseTime(DISC( 

0.1,1,0. 3 , 2 , 0.6, 3 , 0.85, 4 , 0.95,5,1.0, 6 )), ,VA; 


6$ 

RELEASE: 

Server,1; 

54$ 

ASSIGN: 

Service 


Station.NumberOut=Service Station.NumberOut + 1: 

Service Station.WIP=Service 

Station.WIP-1:NEXT(1$); 


Model statements for module: Dispose 1 


1$ ASSIGN: Finish 

Service.NumberOut=Finish Service.NumberOut + 1; 

57$ DISPOSE: Yes; 

:3 


; JIajI aA^. j Ia^j ^ (J jt jl 4AAj-^] Ijljj 
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Decide Module 



. bjLoi-a U1U £ j3 Ak, Cjljl,jSll asc. ia.V ( • '^" ste * ) LLlL]! 

^Jc. t jLqJC. I dll^)LiA. b^C* (J-<uujj j ^Ua_Jl JlAl CjIAoC. j\\ fiAb 

75% ;cJ^) jl (jl^ lil :Jla) jl -La ^^a 

;<Jla) ^ixlLa ^aA jl (^A-JjVI diLL-a ^aA ^Ac. -LaA aJxJ (jl .^liaA. 25%) 4 

< ^UxIlll j\ (^jjl^ll ^jl ((J-aAlxJi 
^jj^j^La j) ^jjLj^)la Lai t aw^II L^-c-^j LaAic. &a^.j C,y* 

l.L-a^k M ^q^k *1 L 5 "^ ^-iLLl^l] A^ljj "True ^-*^ M ^ 5 -^! ^-iLLl^!] A^lj ^^)A-a A^.jJj i-La^}Au 

^ -^jjA jl N-way Chance J^^-j l 3 j^ ."False 

^(JS ^Lll djljjl^ll j^c. .Else ^aA a^. 1 j ^^A-aj -La^^A (Jl«H cJ^ 

I-/qQ / jjq X—*\ \ l-> ^ ^LLa^/^j— 

;&Ajx-o]l ^jl^all dA^.j CIiLoI.wLaiI 
a Lg-llc> fijLC-V A-^JL-a ^JJC- A_x_La3 JLojjI - 


a.^.-^A aJ^Aa ^)AJIj a.^,-^.1 aJ^AaII CjISaSJI jLiijj . 

# A-i-£alA A-gAA A.jh>iM ^jjL^ JLojjI - 
;l_jLlujjV^ ^)^La L5^ (J-al^All fiASlj 
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Decide 


Name: 

| Complete 

Percent T rue (0-100): 


% 


Type: 

▼ | 12-way by Chance ▼ 


OK 


Cancel 


Help 





* J il l 4 -a Q . ^ ^ n l—i ^ ^ 4 ^ *1 L A >$1 \ 


oislj £XS 


Decide 

Basic Process 



Name 

Type 

Percent T rue 

1 

Decide 1 

1 2-way by Chance ▼ J 

50 



2-way by Chance 




2-way by Condition 
N-way by Chance 
N-way by Condition 




L . 
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^ic. j 6^.j yji 

Name f-^] 

M iayjj M ^Ac. JLaJxJ ylySlI (jl^ lil lyiS U^ 3 J 

lf 4jbaj" jl ,f JULJ" ^ jl (if X>Y : J^) 

(60%, yes; 40%, no;<JL) 

^yla DJlC. jl ^ikjyla£ 

^•y*s.x>l AiljJaV^j) JUlJ jl -Lay! (J3 

Jaj^)juj ajic. g^uoLj d^c. m (False 

.Else AiL^aV^j ciaVlxTi^J jl 

Type £jj 

Cjlijl£]l 4_1^.jl] ^a.w'ujjj yj£| jl iylu 

jj£j LoJliC- Ja£3 ^a.W'u^iJj A.qVi*s.x> j 

.'LL ylb jjL Sac" £ jill 

Conditions Ta jjb 

CaLaI^II AAi.jl] aAaAjuiJ j!i£l jl Aa*jA aw"'j 

jjjflj LaAic JaAS ^ s 'A'i ■ • ij '4 alia, -a CaIa^. j ^Jl 

."(JUSaL (jjL OAC." £ jJI 

Percentages 4aja* L_ub 

£ jaA yll CaLH£JI A.Uul (JJAxaI Aasa 3 AAaLij 

. O .jox<a "^o-a" £ ja_a j-a 

Percent True 

■ A^LLall Ja j^JjaII 1 ^jil 

IF LI 

£y ji "2li^" ji " JAila y Lai AAaU 

_ 0 Aa.j]| jpl£j| LaAic. jAaj..< (_ja1Ij "(jil^ 

." ^^1 j)j£j Laic- ^AkluLVj 

Named 

Lj .•„" < ' LaAic. L>*aa ^ v ~v u .m ^ L.J . ~A\\ ^ Va ^ 

."jjila" ji "<L-a 

IS Ja 

(_£a]| jl ^JaLLa jl A a - .aj (jjUL A3 (_£A]|j j' ' 

jl ”^j-a M jjl£ L) AJA^a] A^Ij jA*j£ jAaii,> 

IaI ;yy y ^y r Avy ."Lkk" 

(jl ajV AaaaII oaa jli "jajxa" £■jill jjl£ 

.(ColoroRed :Ja*) j-^' l1^2a 

Value 
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SIMAN Decide Module j'J* 


PROJECT, "Unnamed Project","Dr. A. 

Barry",,,No,Yes,Yes,Yes,No,No,No; 




VARIABLES: Decide l.NumberOut 

True,CLEAR(Statistics),CATEGORY("Exclude"): 
Decide l.NumberOut 

False,CLEAR(Statistics),CATEGORY("Exclude" ) ; 


REPLICATE, 


1,,,Yes,Yes,,,,24,Hours,No,No; 


‘ a* 


Model statements for module: Decide 1 


0$ BRANCH, 1: 

With,50/100,1$,Yes: 
Else,2$,Yes; 

1$ ASSIGN: Decide l.NumberOut 

True=Decide l.NumberOut True + 1; 

2$ ASSIGN: Decide l.NumberOut 

False=Decide l.NumberOut False + 1; 


j h'd. jxdill ^ (j^^-a. A_j 3 Aij5la2] (Ja-a ^ 15 a 

A] (Jj jjl L " (Ja.dl .A ■ -Ah j 

(jOlaJI .Jala j*4 jAjjj jjbjll qa 25% .AjaAill ^ dpdj 4 AjjjJ 

J jh*-' 0 i al^)a_llJ 3 h. nj'G i jjJ AJ Lt 0 j di]ju (j-aiil 

_Aiia^ 2 (_£u4*-' a 5 iajaijILaj 2)^3^ dllij J (JjaiiJI 3-4^ _Aai3^ 

.Ojjh) J A11 11 a olSla-a i. h^li 
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o- 


Create 



jjiill jj}=> ^ Create 


Create • Basic Process 



Name Entity Type Type Value Units 

Entities per Arrival 

Max Arrivals First Creation 

1 

Custome Customer Random (Expo) 4 Minutes 

I 1 ! 1 

Infinite 0.0 


J-iLuj^n jjb (_s^ Decide 
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jjia ^ Decide 


Decide 

Basic Process 



Name | Type 

Percent T rue 

1 

Hair Cut 2-way by Chance 

k zi 

l 


L-jllui 1^1 J-aJ-a^>o ^Xjodll PrOCCSS 



JaSa ^jLjudll ^jloiali 


Resources 


Type: 


Resource 


Resource Name: 
|Hair Cut Server 


E 

Quantity: 

ir 


OK 

Cancel 

Help 



jxiall A^ix-a lVq°i ^uudll Process 
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Process - Basic Process 


Name 

Type 

Action 

Priority 

Resources 

1 

I Hair Cut 

Standard 

Seize Delay Release 

Medium(2) 

1 rows 

2 

_|Hair Cut and Sh 

Standard 

Seize Delay Release 

Medium(2) 

1 rows 


Delay Type Units Allocation Value Std Dev Report Statistics 


Normal Minutes Non-Value Added 3 1 


Normal Minutes Value Added 5 2 J7 

L^I-LujjVI J-aj (JjoJlI PfOCCSS ^ 
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A Si a » ■-» j (JjjjjxIj Ai!)LiJ Process aislj 


Process 

• Basic Process 






Name 

Type 

Action 

Priority 

Resources 

1 

Hair Cut 

Standard 

Seize Delay Release 

Medium(2) 

1 rows 

2 

Hair Cut and Sh 

Standard 

Seize Delay Release 

Medium(2) 

1 rows 


Delay Type 

Units 

Allocation 

Value 

Std Dev Report Statistics 

Normal 

Minutes 

Non-Value Added 

3 

1 F 

Normal 

Minutes 

Value Added 

5 

2 IF 1 


_lx-a [jJAlLut]! ^ilaioiJ j^jUI I2& ^2 J 


Dispose jlja. ialjj I jjil j 



CiUjliil diUlull a^.j aiaU 


Entity • E 

asic Process 





Entity Type 

Initial Picture 

Holding Cost / Hour 

Initial VA Cost Initial NVA Cost 

1 

Customer 

picture.Man ▼ 

0.0 

0.0 0.0 


Double-click here to add a new 



jjj|jUU diULnll o^.j jlaiaU 


Queue ■ 

Basic Process 





Name 

Type 

Shared 

Report Statistics 

1 

Hair Cut.Queue 

First In First Out 

r 

F 

2 

Hair Cut and Shampoo.Queue 

First In First Out 

r 

1 


Double-click hereto add a new row. 
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2^1CliULnll j aialjj 


Resource - Basic Process 


Name 

Type 

Capacity 

Busy/Hour 

Idle / Hour 

Per Use 

State Set Name 

Failures 

Report Statistics 

1 

IHair Cut Server -1 

Fixed Capacity 

1 

0 3 

0.0 

0.0 


0 rows 1 

If 

2 

Shampoo 

Fixed Capacity 

1 

0.0 

0.0 

0.0 


0 rows 

F 


Double-click here to add a new row. 


t_q u>i i 



03 : 20:00 


15 - 04-2004 


Number of Customers Hair Cut & Shampoo 


Level (JjiiLi LiLial La Ja^V 

J* W SE] d & ^ jk^b 13 


(J 


^ j1 ol£L^-xJl 
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# P5 -iaiuJalj -J ^ F4 cs^" ^xi2l (j-^ 
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! B- Other 

B Number In 

Customer 
B Number Out 
Customer 
B WIP 

Customer 

B Process 
B Time 

B NVATime 
HairCut 
B Total Time 
HairCut 

Hair Cut and Shampoo 
B VA Time 

Hair Cut and Shampoo 
B Wait Time 
HairCut 

Hair Cut and Shampoo 
S- Accumulated Time 
B AccumNVATime 
HairCut 

B Accum VA Time 

Hair Cut and Shampoo 
B Accum Wait Time 
HairCut 

Hair Cut and Shampoo 

B Other 

B Number In 
HairCut 

Hair Cut and Shampoo 
B Number Out 
HairCut 

Hair Cut and Shampoo 

S Queue 
B-Tme 

B Waiting Time 

Hair Cut and Shampoo.Q 
Hair Cut. Queue 

S- Other 

B Number Waiting 

Hair Cut and Shampoo.Q 
Hair Cut. Queue 

S' Resource 
B Usage 

B Number Busy 

Hair Cut Server 
Shampoo 

B Number Scheduled 
Hair Cut Server 
Shampoo 

B Number Times Used 
Har Cut Server 
Shampoo 

B Scheduled Utilization 
Hair Cut Server 
Shampoo 
E Utilization 

Hair Cut Server 
Shampoo 


[Barber Shop 


Replications: 


Resource 


Usage 


Category Overview 


April 15, 2004 


Time Units: Hours 


^Utilization 

Average 

Half Width 

Minimum 

Value 

Maximum 

Value 

HairCut Server 

0.1470 

(Insufficient) 

0.00 

1.0000 

Shampoo 

0.7316 

(Insufficient) 

0.00 

1.0000 


Model Filename: Model8 


^3 4_UXall 4 ^ a. ^ill j 4 a, (j-a 

SIMAN HL JliUlt 

Lila 


PROJECT, "Barber Shop","Dr. A. 

Barry",,,No,Yes,Yes,Yes,No,No,Yes; 


VARIABLES: Hair Cut Only?.NumberOut 

False,CLEAR(Statistics),CATEGORY("Exclude"): 

Hair 

Cut.WIP,CLEAR(System),CATEGORY("Exclude-Exclude"): 
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Customers 

Arrive.NumberOut,CLEAR(Statistics),CATEGORY("Exclude"): 
Hair 

Cut.NVATime,CLEAR(Statistics),CATEGORY("Exclude"): 

Hair 

Cut.NumberIn,CLEAR(Statistics),CATEGORY("Exclude"): 

Hair Cut and 

Shampoo.VATime,CLEAR(Statistics),CATEGORY("Exclude"): 
Hair 

Cut.WaitTime,CLEAR(Statistics),CATEGORY("Exclude"): 

Hair Cut and 

Shampoo.Numberln,CLEAR(Statistics),CATEGORY("Exclude"): 
Customer 

Finish.NumberOut,CLEAR(Statistics),CATEGORY("Exclude"): 
Hair Cut and 

Shampoo.NumberOut,CLEAR(Statistics),CATEGORY("Exclude") 
Hair Cut and 

Shampoo.WIP,CLEAR(System),CATEGORY("Exclude-Exclude"): 
Hair 

Cut.NumberOut,CLEAR(Statistics),CATEGORY("Exclude"): 
Hair Cut and 

Shampoo.WaitTime,CLEAR(Statistics),CATEGORY("Exclude"): 

Hair Cut Only?.NumberOut 
True,CLEAR(Statistics),CATEGORY("Exclude"); 

QUEUES: Hair Cut and 

Shampoo.Queue,FIFO,,AUTOSTATS(Yes, , ) : 

Hair Cut.Queue,FIFO,,AUTOSTATS(Yes,,); 

PICTURES: Picture.Airplane: 

Picture.Green Ball: 

Picture.Blue Page: 

Picture.Telephone: 

Picture.Blue Ball: 
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Picture.Yellow Page: 
Picture.EMail: 
Picture.Yellow Ball: 
Picture.Bike: 

Picture.Report: 
Picture.Van: 

Picture.Widgets: 
Picture.Envelope: 
Picture.Fax: 

Picture.Truck: 
Picture.Letter: 
Picture.Box: 

Picture.Woman: 
Picture.Package: 
Picture.Man: 

Picture.Diskette: 
Picture.Boat: 
Picture.Red Page: 
Picture.Green Page: 
Picture.Red Ball; 


RESOURCES: 

Shampoo,Capacity(1),,,COST(0.0,0.0,0.0),CATEGORY(Resource 
s),,AUTOSTATS(Yes,,): 

Hair Cut 

Server,Capacity(1),,,COST(0.0,0.0,0.0),CATEGORY(Resources 
) ,,AUTOSTATS(Yes, , ) ; 

TALLIES: Hair 

Cut.TotalTimePerEntity,,DATABASE(,"Total 
TimeProcess ","Hair Cut") : 

Hair Cut and 

Shampoo.VATimePerEntity,,DATABASE(,"VA 
TimeProcess","Hair Cut and Shampoo"): 
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Hair Cut.NVATimePerEntity,,DATABASE(,"NVA 
TimeProcess ","Hair Cut") : 

Hair Cut.WaitTimePerEntity,,DATABASE(,"Wait 
TimeProcess ","Hair Cut") : 

Hair Cut and 

Shampoo.WaitTimePerEntity,,DATABASE(,"Wait 
TimeProcess","Hair Cut and Shampoo"): 

Hair Cut and 

Shampoo.TotalTimePerEntity,,DATABASE(,"Total 
TimeProcess","Hair Cut and Shampoo"); 

OUTPUTS: Hair Cut.NVATime,,Hair Cut Accum NVA 

Time,DATABASE(,"Accum NVA Time","Process","Hair Cut"): 

Hair Cut.Numberln,,Hair Cut Number 
In,DATABASE(,"Number In","Process","Hair Cut"): 

Hair Cut and Shampoo.VATime,,Hair Cut and 
Shampoo Accum VA Time,DATABASE(,"Accum VA 
Time","Process", 

"Hair Cut and Shampoo"): 

Hair Cut.WaitTime,,Hair Cut Accum Wait 
Time,DATABASE(,"Accum Wait Time","Process ","Hair Cut"): 

Hair Cut and Shampoo.Numberln,,Hair Cut and 
Shampoo Number In,DATABASE(,"Number In","Process", 

"Hair Cut and Shampoo"): 

Hair Cut and Shampoo.NumberOut,,Hair Cut 
and Shampoo Number Out,DATABASE(,"Number Out","Process", 
"Hair Cut and Shampoo"): 

Hair Cut.NumberOut,,Hair Cut Number 
Out,DATABASE(,"Number Out","Process","Hair Cut"): 

Hair Cut and Shampoo.WaitTime,,Hair Cut and 
Shampoo Accum Wait Time,DATABASE(,"Accum Wait 
Time","Process", 

"Hair Cut and Shampoo"); 
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REPLICATE, 

1,,MinutesToBaseTime(200),Yes,Yes,,,,8,Hours,No,No; 

ENTITIES: 

Customer,Picture.Man,0.0,0.0,0.0,0.0,0.0,0.0,AUTOSTATS(Ye 

s,,) ; 


<_ala 


Model statements for module: Create 1 


4$ CREATE, 

1,MinutesToBaseTime(0.0),Customer:MinutesToBaseTime(EXPO( 
4) ) :NEXT(5$) ; 

5$ ASSIGN: Customers 

Arrive.NumberOut=Customers Arrive.NumberOut + 1:NEXT(0$); 


; Model statements for module: Decide 1 

r 

0$ BRANCH, 1: 

With,25/100,8$,Yes: 

Else,9$,Yes; 

8$ ASSIGN: Hair Cut Only?.NumberOut 

True=Hair Cut Only?.NumberOut True + 1:NEXT(1$); 

9$ ASSIGN: Hair Cut Only?.NumberOut 

False=Hair Cut Only?.NumberOut False + 1:NEXT(2$); 
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Model statements for module: Process 1 


1$ ASSIGN: 

Cut.Numberln + 1: 

39$ STACK, 


Hair Cut.NumberIn=Hair 

Hair Cut.WIP=Hair Cut.WIP+1; 
1:Save:NEXT(13$); 


13$ 

QUEUE 

12$ 

SEIZE 


Hair Cut.Queue; 

2,NVA: 

Hair Cut Server,1:NEXT(11$); 


11$ DELAY: 

MinutesToBaseTime(Normal(3,1)),,NVA:NEXT(54$); 


54$ ASSIGN: Hair Cut.WaitTime=Hair 

Cut.WaitTime + Diff.WaitTime; 

18$ TALLY: Hair 

Cut.WaitTimePerEntity,Diff.WaitTime,1; 

20$ TALLY: Hair 

Cut.TotalTimePerEntity,Diff.StartTime,1; 

44$ ASSIGN: Hair Cut.NVATime=Hair 

Cut.NVATime + Diff.NVATime; 

45$ TALLY: Hair 

Cut.NVATimePerEntity,Diff.NVATime,1; 

10$ RELEASE: Hair Cut Server,1; 

59$ STACK, 1:Destroy:NEXT(58$); 


58$ ASSIGN: 

Cut.NumberOut + 1: 

1:NEXT(3$); 


Hair Cut.NumberOut=Hair 

Hair Cut.WIP=Hair Cut.WIP- 


222 



Model statements for module: Dispose 1 


3$ ASSIGN: Customer 

Finish.NumberOut=Customer Finish.NumberOut + 1; 

61$ DISPOSE: Yes; 


; Model statements for module: Process 2 

r 

2$ ASSIGN: Hair Cut and 

Shampoo.NumberIn=Hair Cut and Shampoo.Numberln + 1: 

Hair Cut and 

Shampoo.WIP=Hair Cut and Shampoo.WIP+1; 


91$ 

STACK, 

1: Save:NEXT(65$) ; 

65$ 

QUEUE, 

Hair Cut and Shampoo.Queue; 

64$ 

SEIZE, 

2, VA: 



Shampoo,1:NEXT(63$); 

63$ 

DELAY: 


MinutesToBaseTime(Normal( 

5,2)), , VA:NEXT(10 6$) ; 

106$ 

ASSIGN: 

Hair Cut and 

Shampoo 

.WaitTime=Hair Cut 

and Shampoo.WaitTime + 

Diff.WaitTime; 


70$ 

TALLY: 

Hair Cut and 


Shampoo.WaitTimePerEntity,Diff.WaitTime,1; 
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72$ TALLY: Hair Cut and 

Shampoo.TotalTimePerEntity,Diff.StartTime,1; 

96$ ASSIGN: Hair Cut and 

Shampoo.VATime=Hair Cut and Shampoo.VATime + Diff.VATime; 
97$ TALLY: Hair Cut and 

Shampoo.VATimePerEntity,Diff.VATime,1; 


62$ 

RELEASE: 

Shampoo,1; 

111$ 

STACK, 

1:Destroy:NEXT(110$) ; 

110$ 

ASSIGN: 

Hair Cut and 


Shampoo.NumberOut=Hair Cut and Shampoo.NumberOut + 1: 

Hair Cut and 

Shampoo.WIP=Hair Cut and Shampoo.WIP-1:NEXT(3$); 
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:4 J^> 

jjII l$J Assign Module a-^-j JUJI Ijsa 

Assign Module 






Jjj-a ji tllljjlS jjl jl Cllij-a jl dlljjl£ jl dllJjxlal 0 -lJ.la. Ak«V a.la.jll oA. ^.ikiuijj 
.1 j Aid 0 . 1 a.jl filldl 0 . 1 C. Aid (jAaJj _^Uaj dljjxla jl dlljl£ 

'AlA*JI CAat-lALdM 

J££ 

# £_lx-£aj A.a.J-aql A^Lja-olt £Aa^j] 1 s.l^^.1 - 

/ajjjli] (Jx<i*JI A_^juij Jl*2 ^jjl£ ^ ^jaxj - 
A, )L>aM U^_j g.UaC.1 - 


;L_jLiujjVI L5^ oiiljj 



Assignments jloiaU 
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jiU dil^Llujl aislj 



' Jnl I"> ^ 3 ^ tl i. ^ \ l fiASLj 


Assign • Basic Process 



Name Assignments 

1 

Assign 1 0 rows 


djlj^l. Uai^J &A3lj 


Assignments 


Type 


Double-click hereto add a new row. 


Assign • 

Basic Proces 


Name 

1 

Assign 1 




<. _kx-a^ll 


(Jiuj ^ic. j oA^.^11 cJu^ptlll A±^.j axjjI 

Name 

# 0.1^. 

Assignment 

"ciUijjc. 11 ^ jill ^'A\ jU^VI ^jj 

Ajljuj (Jj>a ^OaJ Cjl^)ixlL«a (J^uluJ ^jl Other 

'b\^\ ~\a\\ s-L^jj) 

Type 

Ajc. sAjAs. AoA <21 Aimlm (_£a]| jJxlall ajoil 

Lo-lic. J-V^ ^.Wlui )j /aA^.^11 (J^k.2 

." Jjilo" £jill 

Variable Name 
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oAiAa. 4-oA .Tutua ^^aII 4_L^a" ^jlu) 

LaAic. JoA3 ^AklLajJj oA^^ll (J-lie. 

"4 a, ^. ll ^^ill (jjfd 

<1 Aic. 4 a]| .YuuUm (_£a 1I .Wwll £> jj 

^^^ill (jjfd La-lic. JaA3 ^AklLaiJj _oA^^jll 

Entity Type 

AA\ .Vu/Ui.) yllj ^ jj 

(jj£j LaAio J rki°l w'u^j Jlic. 

. m JjI£SJ j^ ff 

A-llI Yu^Uxi j ^Ua_lll ^IslIa (JjJxjj 

^a.W'Uxi jj /oA^.^]1 yl£Jl (JAiC. 4-<U2 

."tillij4c- ff ^jill La .lie, 

^j-a j) ^x1ia] 1 jl A.^o^iW -^LLujVI A-<u3 

LaAiC. ^•'W.’LaijV # ^OaJl Clll^JxlLa 

. ,f ^i£s jj^ 11 jt ff yi£ ^y f 


Attribute Name Ai^]l 


Entity Type dP^' ^y 


Entity Picture dP^ ® 


Other did jjc. 


New Value oaja^JI a^AII 


SIMAN Assign Module 

4jjad]l uiLa 

PROJECT, "Unnamed Project","Dr. A. 

Barry",,,No,Yes,Yes,Yes,No,No,No; 


REPLICATE, 


1, , ,Yes,Yes,,,,24,Hours,No,No; 


gr jjAlll t 


; Model statements for module: Assign 1 

r 

0$ ASSIGN; 
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^j ^aLg £jjLalc- J-o*-j .Aiiki CjIjix-c kJii^j 

(J.3x-aJ Llujl k^jy* (JjA^aj 4-ko^lj "Luj^j^ll ^jlj ^jllj £CjL-£l]l ^3 4,)L^a^Vl Cllli by jxx^iti 

j 5 -^ajoj^lAJ LlacnJa ^^)y* L^-j ^^3 ^^)xIiuiJj 4£i3.3 J5 (J^ 

^jjjLq A-La_jlj A-uj_j^ll (Jj-aj A-ujL^. cijL^-iL-aiil ^^jlj CiU^LiJl .<£13^ \ ^_jl_ix-<a 

^j-4^3 ^3 ^)ALg JJC. (J-olc- l^-^^yL-salj ^a^Jj (J^jlS.3 JQ (J^ (J.3*-aJ Lluj! kc-^)y& (J^j-saj 

< A£i3Ji J ^£^Lix-a () -Lajoj^IlAJ ^^)y& 

^ilA£a ^lia \W ^^£1-^. 

1^0 ^a_i]| 


Fast Repair ft Qut 


Which Worker (True) 





Normal Repair 


/ 


Fast Repair 


} 


Give Priority Lowk- 


Give Priority Hight—:—-—r 


Yi 


f 


228 













































































































































































^ /*' \ \ 1 4 -s. g t ^) J) ^** ^ ^ ^ i ^ n \ 1 A^I^J ^jJJJ t- Q J? lU 

Cteate o^ali 


Create • 

Basic Process 





Name 

Entity Type 

Type 

Value 

1 

Normal Rep 

Truck 

Random (Expo) 

10 

2 

Fast Repair 

Van 

Random (Expo) 

15 



Minutes 1 

Minutes 1 


Infinite 

Infinite 


Assign o^U 
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Assignments j 


Type Attribute Name New Value 

< 

1 [Attribute ▼ I Priority 2 

Assign • 

Basic Process 

Double-click here to add a new row. 


Name 

1 

Give Priority Low 


2 

Give Priority High 

1 rows 



Assignments I 

< 

Type Attribute Name New Value 


1 (Attribute ▼ 1 Priority 1 

Assign - 

Basic Process 

Double-click here to add a new row. 


Name 


1 

Give Priority Low 


2 

Give Priority High 





A-iLJoSI litfj liA Ja^V 
Decide SiaU 


Decide 

Basic Process 






Name 

Type 

If 

Attribute Name Is 

Value 

1 

Which Worker? 

2-way by Condition 

Attribute 

Priority l== 

ll 1 


> l_lujI_1a1I (J-oIjl]I ^1 (Jjuj^jj cs^ A_iL-kaBV^ <j lL-£3 c1l« 15 Decide j 
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Process 


Process 

- Basic Process 




Name 

Type 

Action 

Priority 

1 

Skilled 

Standard 

Seize Delay Release 

Medium(2) 

2 

Not Skilled 

Standard 

Seize Delay Release 

Medium(2) 


Resources 



Type 

Resource Name Quantity 

1 

IResource ▼ I 

Skilled Worker 1 


Double-click here to add a new row. 



1 rows 


Normal 

Minutes 

Value Added 

|5 

1 

F 

Normal 

Minutes 

Value Added 

[6 

1 

F 


Resources 


r_j 

Type 

Resource Name Quantity 

1 i 

IResource ▼ I 

Not Skilled Worker 1 


Double-click here to add a new row. 



rsiVi I 


Normal 


Minutes 


Value Added 


F 
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0 TV Repair 
0 Entity 
0 Time 
0 Other 
0 Queue 
0 Time 
0 Other 
0 Resource 
0 Usage 

0 Number Busy 
0 Number Scheduled 
0 Number Times Used 
0 Scheduled Utilization 
+ Utilization 



12:02:28AM 


Category Overview 



April 15, 2004 


| TV Repair 

Replications: 1 Time Units: Hours 

Resource 


Usage 

^Utilization \ Minimum Maximum 

$Average Half Width_Value_Value 

Not Skilled Worker 0.6954 (Insufficient) 0.00 1.0000 

Skilled Worker 0.2412 (Insufficient) 0.00 1.0000 



Model Filename: Model2 


Page 9 of 9 


^ L-llUal] 

SIMAN JlLdl 

Lila 


PROJECT, "Workshop","Dr. A. 

Barry",,,No,Yes,Yes,Yes,No,No,No; 


ATTRIBUTES: Priority; 

VARIABLES: Which Worker?.NumberOut 

True,CLEAR(Statistics),CATEGORY("Exclude"): 

Skilled.NumberIn,CLEAR(Statistics),CATEGORY("Exclude"): 
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Not 


Skilled.NumberIn,CLEAR(Statistics),CATEGORY("Exclude"): 
Normal 

Repair.NumberOut,CLEAR(Statistics),CATEGORY("Exclude"): 

Skilled.NumberOut,CLEAR(Statistics),CATEGORY("Exclude") 
Not 

Skilled.NumberOut,CLEAR(Statistics),CATEGORY("Exclude") 
Not 

Skilled.WIP,CLEAR(System),CATEGORY("Exclude-Exclude"): 
Finished 

Repair.NumberOut,CLEAR(Statistics),CATEGORY("Exclude"): 

Which Worker?.NumberOut 
False,CLEAR(Statistics),CATEGORY("Exclude" ) : 

Fast 

Repair.NumberOut,CLEAR(Statistics),CATEGORY("Exclude"): 

Skilled.WIP,CLEAR(System),CATEGORY("Exclude-Exclude"); 

QUEUES: Skilled.Queue: 

Not Skilled.Queue,FIFO,,AUTOSTATS(Yes, , ) ; 

PICTURES: Picture.Airplane: 

Picture.Green Ball: 

Picture.Blue Page: 

Picture.Telephone: 

Picture.Blue Ball: 

Picture.Yellow Page: 

Picture.EMail: 

Picture.Yellow Ball: 

Picture.Bike: 

Picture.Report: 

Picture.Van: 

Picture.Widgets: 
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Picture.Envelope: 

Picture.Fax: 

Picture.Truck: 

Picture.Letter: 

Picture.Box: 

Picture.Woman: 

Picture.Package: 

Picture.Man: 

Picture.Diskette: 

Picture.Boat: 

Picture.Red Page: 

Picture.Green Page: 

Picture.Red Ball; 

RESOURCES: Skilled 

Worker,Capacity(1) , , ,COST(0.0,0.0,0.0),CATEGORY(Resources 
),,AUTOSTATS(Yes,,): 

Not Skilled 

Worker,Capacity(1),,,COST(0.0,0.0,0.0),CATEGORY(Resources 
),,AUTOSTATS(Yes,,); 

REPLICATE, 

1,,MinutesToBaseTime(480),Yes,Yes,,,,8,Hours,No,No; 

ENTITIES: 

Van,Picture.Van,0.0,0.0,0.0,0.0,0.0,0.0,AUTOSTATS(Yes, , ) : 

Truck,Picture.Truck,0.0,0.0,0.0,0.0,0.0,0.0,AUTOSTATS(Yes 


gr jjAlit t 


Model statements for module: Create 1 
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6$ CREATE, 

1,MinutesToBaseTime(0.0),Truck:MinutesToBaseTime(EXPO(10) 
):NEXT(7$); 


7$ ASSIGN: Normal 

Repair.NumberOut=Normal Repair.NumberOut + 1:NEXT(0$); 

r 

r 

; Model statements for module: Assign 1 

r 

0$ ASSIGN: Priority=2:NEXT(2 $) ; 


Model statements for module: Decide 1 


2$ 

BRANCH, 

1: 



If,Priority==l,10$ , Yes : 



Else,11$,Yes; 

10$ 

ASSIGN: 

Which Worker?.NumberOut 

True=Which 

Worker?.NumberOut 

True + 1:NEXT(3$); 

11$ 

ASSIGN: 

Which Worker?.NumberOut 


False=Which Worker?.NumberOut False + 1:NEXT(4$); 


Model statements for module: Process 1 



3$ ASSIGN: 

Skilled.NumberIn=Skilled.Numberln + 1: 

Skilled.WIP=Skilled.WIP+1; 


15$ 

QUEUE, 

Skilled.Queue; 

14$ 

SEIZE, 

2, VA: 


Skilled Worker,1:NEXT(13$); 


13$ DELAY: 

MinutesToBaseTime(Normal(5,1)),,VA; 


12$ 

RELEASE: 

Skilled Worker,!; 

60$ 

ASSIGN: 



Skilled.NumberOut=Skilled.NumberOut + 1: 

Skilled.WIP=Skilled.WIP- 


1:NEXT(5$); 


; Model statements for module: Dispose 1 

r 

5$ ASSIGN: Finished 

Repair.NumberOut=Finished Repair.NumberOut + 1; 

63$ DISPOSE: Yes; 


; Model statements 

r 

4$ ASSIGN: 

Skilled.NumberIn + 1: 

Skilled.WIP+1; 

67$ QUEUE, 


for module: Process 2 

Not Skilled.NumberIn=Not 

Not Skilled.WIP=Not 

Not Skilled.Queue; 
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66 $ 


SEIZE 


2, VA: 

Not Skilled 


Worker,1:NEXT(65$); 

65$ DELAY: 

MinutesToBaseTime(Normal(6,1)),,VA; 

64$ RELEASE: Not Skilled Worker,1; 

112$ ASSIGN: Not Skilled.NumberOut=Not 

Skilled.NumberOut + 1: 

Not Skilled.WIP=Not 

Skilled.WIP-1:NEXT(5$); 


; Model statements for module: Create 2 

r 

115$ CREATE, 

1,MinutesToBaseTime(0.0),Van:MinutesToBaseTime(EXPO(15)) 
NEXT(116$); 

116$ ASSIGN: Fast Repair.NumberOut=Fast 

Repair.NumberOut + 1:NEXT(1$); 


; Model statements for module: Assign 2 

r 

1$ ASSIGN: Priority=l:NEXT(2 $) ; 
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:5 


Separate Module j Batch Module j <*_>*■ O^ 3 JH<dl '^a 

^^3 \ ^lAxJ jl _La^)juj jl ^-L-sa ^^31 diLijlill ^)iaxJ jl ^3^ L5^ 

Ix^oqj 3 *•^3^ Cli3j^3l aJL^, ^^3^ Cli3j^a 3 ^jI. 3 .ivw 3S** ] 

;A3t3t l_u£I jiill j ^ajIa^VI ^jUj£-c 


Batch Module <*3^ 



Batch 1 


0 


^1 CjUjI£11 J.3C- oJa. j\\ Jixjji ^3 ^.J*i».ij -l^.lj ..wl^ (3^.JL«a l^J 6^^. j\\ o^A j 

jl (_£j3 3^ (jl fjp3l ^1 ^1 *V ^11 ^ 3^b £lA^J A_Jl£ ^ll oiA ^.W'u^lJ 

.“Separate Module” 3^^ a3xujIjj 3^^ 3 <jj£j u' L . ,d£j* 

.A.m.^a A_L^a CllLljl£ ^3° 3 3' 3^*^ <3^ CllUjl£]| IK^ L 3 C ' ba] ^Jj^fc.31 

JlxJj L_J^llaxul JiJbtJl \ ^3^- ^j^Aia ^_3 ^3^ <3) 3 J - sa - 2 3^ Cjljjl^ll 

,4£aj 3 ^ 3jj 1 g 

;AjjAj3I CIjLqI.W^u^VI 


# 3 3i3 ^Ja3l J^C- £-lA^j - 

1 3 1 } > i' AjlJj— a 3 -0 ^C-ujJ ^ t -v t & A r_ j _ 

s 1J-a (^dc- Aj3^ *bLa £-a - 

;L_jl_LoijVI L5^ dislj 
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aislj 



Save Criterion -^2' j' 



a-ic-tal] jlajliU 
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' ^ ■'''T ^ n a. ^ .. Q ^ 4 . \ l o^iLj 


£■jill aialj 


Batch - 

Issic Process 



Name 

Type 

Batch Size Save Criterion Rule 

1 

Batch 1 

Permanent J 

2 Last Any Entity 


|Temporary 


Permanent 


Jai^Jl jLlx-a G^-j 


Batch • 

Basic Process 



Name Type 

Batch Size 

Save Criterion 

Rule 

1 

Batch 1 Permanent 

2 

Last ▼ 

Any Entity 


| First 


Last 

Sum 

Product 


ooc-lal] jlj^Jl aiaU 


Batch - 

Basic Process 



Name Type Batch Size Save Criterion 

Rule 

1 

Batch 1 Permanent \2 [Last 

| Any Entity ▼] 


Any Entity 1 

[By Attribute 




,jll 


(_J£ji J* >a \ J aA^^Jl l_ajjxll] Ai ^.J ^Xkjjl 

/oA^^ll 


Name f-^] 


_l*-a AjIaiI£]I ^Jpa. Asj^jJa 


Type 'ey 


.j»JpJLai ^ill dilijl^ll J^c- 


Batch Size <* Jp4l 
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Save Criterion Ju*- 4 


l_Ac. A' (JlLaJ (jjl^ -4-iaij Ai^)Ja 


(_£I" .SA^.jl] A^a^lS]| djlLl£]| AjajS .vw"'j 

fe^-" Jjl aaIj Any Entity j 
.Ix-a 4 -oAIaII i" \\ VV 1 . Sll ^ya "A_a3^ 

,=^C L*- 4 <*3^ By Attribute 'AA^2li" 
IjJ ^Ij 3ui3ll cAa>\£\\ J£ "^> 

4 n» .a 4 


^31 <■ # '->j 4 c-^ii (S-ui) 

La-lic. ^ _l^A3 3^ ^*- 4 ^3*""'“’ 

"Aa.^lly aAC-Hll jj£j 


Rule “Ac-li 


Attribute Name 4i-oll 


SIMAN 4*li Batch Module Saaj 


Ajjaall i_LL> 


PROJECT, "Unnamed Project","Dr. A. 

Barry",,,No,Yes,Yes,Yes,No,No,No; 


VARIABLES: Batch 

1.NumberOut,CLEAR(Statistics),CATEGORY("Exclude"); 


QUEUES: Batch 1.Queue, FIFO,,AUTOSTATS(Yes,,) ; 

REPLICATE, 1,,,Yes,Yes,,,,24,Hours,No,No; 


Model statements for module: Batch 1 


0$ 

1 $ 


QUEUE, Batch 1.Queue; 

GROUP, ,Permanent:2,Last:NEXT(2 $); 
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2$ ASSIGN: 

l.NumberOut + 1; 


Batch 1.NumberOut=Batch 


Separate Module 



Orlginai 


Q Dupfccate 


A-iL-saVI j 

(Jijujl lAAlc. 

^aJ djLijl£ jl CiUjlill £ y& ^c-ujJ d.Bc. ^.bIb ^cjoiJ LaI ^a.W’uAn ^jl ^j^aj 6^.&.BA 

(jlB ^3^ cJ x,rf0 ^ ^C- gjgiill A_1 a^|J L ^j^oUfoVl JlC-l^ ^-Laxli Ia£ .I^jLuj I^aJ}^. 

(JSjoij A-^jLJI dAijl^lt t A. iL^aVt CjUjI£1I A_Lo (JIaaII 

^JA L_J ABxll CjUjIS ^CjujJ JUC- .A-A^^Jl ^B l.g.»jA^k*1 Aj ^aJ L_UJ^)!ili Uxi^w ^Jljljj 

/fi.1^. j\\ _j.Blij ^.L^oVl ^l£Jl (jl Ia£ ^ll ^ja AJLojjJj AJaC- ^aJJ ^CjuUjI 

•pjUx-aII CjIa1.w*u*)VI 
* * 

# Ajjl^. ^JA Aj^a.^) Vuxia ^pLu-a (JIaJ A Ix^aVlA dlljjlS (JLuj^)I - 

) £a 6^La!LujI (Jj-a! JLajI - 
.liLoj l*‘ \x.Ay CjIaILulaII ^ja Ax^ jja-^a (Jj^B - 


[L-jLloijV' J-?J-xkA ^j^Ja ^B Q^\ SabIj 
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£tjaij .lie. jill (^i cs^J 

y- ^ji]| ajilj 
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; jjiJl A_^L-a ^j^la ^j^ai^iJl oialj 
^ill aisli j^-Ia 


Separate ■ Basic Process 


Name 

1 Separate 1 


Duplicate Original 


|Split Existing Batch 


Type 


Duplicate Original ▼] 


Cost to Duplicates # of Duplicates 


50 


(_Jj-a3 AjLi. ^ ^jl 


Separat 

3 - Basic Process 


Name Type 

Member Attributes 

1 

Separate 1 Split Existing Batch 

| Retain Original Entity Values 


Retain Original Entity Values 1 

Take All Representative Values 

Take Specific Representative Values 





^ 1c. JaJj aA^^ll t_SJjxll] -li^j 

"(Jj-aVl £E_kjiJ M yLajlill Clllijl£Jl (_Jj^aS AAl^jJa 


c> Duplicate Original 


Name <*“>] 


Type 'ey 
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s^i dp^ ^ Ua j Split Existing Batch 

^gJl M a^ M oAa.^jll 4 lajaili" i» 4A^a. (_J£ji 

ajL^Vi cm<A\ 

4^^)Lkll ^ ■ a'h ^»aIa]| A aK'i ^ li»'i 

AjjojLojVI 4a1£a]I (j«a A A.k'\ 4 ^ 'all oAA j 
4^i]| oAAj (100-0 OP) ^s^V' LP 1 ^ 
lP° ' Q f ; Laj A^aIaII ^r.j.j ill (jjj (_£jLaaIa ^ jj-i 

LaAic. JaA3 (JauLLa ) j h jjjlAll (_}Jaj 4 aaA 

^Aja" ^_jill (jjflJ 
OAa. j]l jAUlIa 4a>aIa]| CaIajIHI AAC. 

JaAS (Jx»,"ua'l ^h-->SM AjLjaVlp 

_"(_lk^aVl £CjaA m (jjSLl LaAjfr 

CaILaj jliJ 4 a3a£ ,jAA*A Aljjia 

OAA 4 il i -^Af I CaIaaI£ 1I 4£-^aa-all (_j!La-ttil 
4j-aLkJI t" il a.^ill A jx-i dll^ljA^VI 

Entity.Type, Entity.Picture, ) 
Entity. Station, Entity. Sequence, 
( Entity.HoldCostRate, and EntityJobstep 

j i 4ij*-a]| djlAj-all (_)£]j 

_ "4 9 ^-v ^11 A-a^y^Jl jsjoiS M (jjSLl LaAjc. 

Clill£ ^jaIIj (JaaaII (^pl^ll t“ '1 a, ^ jl 4 Aja3 ^xaI 
^A^AjaJj 4a^^JI ^3 A \1. ^V1 CaIaaI£ 2] aAiioAa 
“Take " djli-a" (jj£L) LaAAE- JaA3 

Specific Representative Value” 


Percent Cost to aIKa Aa^a 
D uplicates 


# of Duplicates ^c- 


Member Attributes ciilL-a 


Attribute Name 4j3 ~^h <xa) 


SIMAN 4*^ Separate Module 

AjjaaSI _ila 
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PROJECT, 


"Unnamed Project","Dr. A. 


Barry",,,No,Yes,Yes,Yes,No,No,No; 

VARIABLES: Separate l.NumberOut 

Dup,CLEAR(Statistics),CATEGORY("Exclude"): 

Separate l.NumberOut 

Orig,CLEAR(Statistics),CATEGORY("Exclude"); 


REPLICATE, 


1,,,Yes,Yes,,,,24,Hours,No,No; 


gr jjAlit t 


Model statements for module: Separate 1 


0$ DUPLICATE, 100 - 50: 

1,3$,50:NEXT(2$); 


2$ ASSIGN: Separate l.NumberOut 

Orig=Separate l.NumberOut Orig + 1; 

3$ ASSIGN: Separate l.NumberOut 

Dup=Separate l.NumberOut Dup + 1; 
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A^^Jall fiAA ^a^AJ t J-a'^ \ () Ojlx.xs^ dsl^jlla c^WlA 1 Aj-sala. ^jl^lLa A^^Au 

a)^■’OW j )^-°} oAa. ^Jl l_jI£^)11 < Ajjaa11 j ^Iaa]| j &Aa. ^Jj 

^xx^\ £JJJ ^jAjIa A_1a^Ij jU^o ) ^IaA]| L_jI£^)j Ail3A]| ^A L_jI£^) 7 (Ja*-aJ ^-ujVI 

£jjj (J^j-aJ ^JAjIa A_lA_jlj J)^-° j AjjAaII L_jI£^j j AA_13a]| ^A L_ll£^ () (JaxaJ 
aJ oAaJ <k.jll < l_jI£^)11 AAc. Jaj£j ^Iia. ^1iV a^jllalt ^AAiSAll ^A l_jI£_j 3 

AjjaaH^ A-C-Luj ^ # 1 j 0.9 d)^ Ljajl aJ ^UaIIj a^Loj 2.2 j 1.9 cl)^ ^^L-ALa 

.S-IaV^ (^jiLiaUlA ^Uaall ^Sla. .A^L^j 1.25 J 1.15 (JA4 ^jLoUa Ljajl 

;^A ^a2I 



^* ^ l n ^ 1\ A-AjujAJ^ 


247 





























































































ToJedda ► 



To Dammam 


E se 


EntityTycs-- fc - J - i - a - d a - 3 == 


Entity Type^-p ; 1 Da nparn Pass nge- 
Entity Tyre==-To Mad na Passings' 



To Madina ► 


■0 
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0 


i''*' > \ \ 4 -v. Q 1 ^ ^ ^ ^ )1 v ^ Q*t^ ) 


Create (j-ajU-ai. 


Cieale • 

Basic Process 





Name 

Entity Type 

Type 

Value 

1 

To Jedda Arrive 

To Jedda Pa 

Random (Expo) 

7 

2 

To Dammam Arrive 

To Dammam 

Random (Expo) 

6 

3 

To Madina Arrive 

To Madina P 

Random (Expo) 

8 


Units Entities per Arrival P.lax Arrivals First Creation 

Minutes 1 Infinite |0.0 | 

Minutes |l Infinite 0.0 

Minutes jl i Infinite ; 0.0 


Batch (j-ajU-ai. 


Batch - 

3asic Process 



Name Type Batch Size Save Criterion 

Rule Attribute Name 

1 

Fly To Temporary |10 I Last 

By Attribute Entity Type 

l 


(ojiLLJl 10 jA Batch Size Jp4' .Temporary Type f Jp4' y u' 

( Aq^W ) sac-lillj j) (jil£ Last j* Save Criterion Jp^' -5^. jU*-« j 

Entity.Type ^ Attribute Name By Attribute 4i^alb Rule 

Decide 


< 


Decide - Basic Process 


Name 

1 Which Flight? 


N-way by Condition 


Conditions 



If 



Entity Type 


intih^Tjrge^^ 

Entity Type 
Entity Type 

Double-click here to add a new row.e to add a new row 


To Jedda Passinger 
To Dammam Passinger 
To Madina Passinger 


ElOTH 


Process 
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Process • Basic Process 



Name 

Type 

Action 

Priority 

1 

To Damma 

Standard 

Seise Delay Release 

Medium(2) 

2 

To Madina 

Standard 

Seize Delay Release 

Medium(2) 

3 

To Jedda 

Standard 

Seize Delay Release 

Medium(2) 


Resources 

Delay Type 

Units 

Allocation 

Minimum 

Maximum 

Report Statistics 

1 rows 

Uniform 

Hours 

Non-Value Added 

0.9 

1.1 

F 

1 rows 

Uniform 

Hours 

Non-Value Added 

1.15 

1.25 

F 

1 rows 

Uniform 

Hours 

Non-Value Added 

1.9 

2.2 

F 




Resources 


Type 

IResource M 


Resource Name Quantity 


▼ I Flight Two 


Double-click here to add a new row. 




Uniform 

Hours 

Non-Value Added 

j 0.9 

1.1 

F 

1 rows 

Uniform 

Hours 

Non-Value Added 

1 1.15 

1.25 

F 

1 rows 

Uniform 

Hours 

Non-Value Added 

1.9 

2.2 

F 


1 

Type 

1 1 

IResource ▼ | 


Resource Name Quantity 


1 


Double-click here to add a new row. 


Double-click hereto add a new row. 


Uniform Hours Non-Value Added 1.9 2.2 



1 rows | Uniform 

Hours 

Non-Value Added 

1.15 

1.25 

F 

1 rows [Uniform 

Hours 

j Non-Value Added 

1.9 

2.2 

F 


_ 

Type 

Resource Name Quantity 

1 

IResource ▼ I 

Flight One i 1 



Separate 


Separat 

a • Basic Process 




Name 

Type 

Member Attributes 

1 

Arrival Terminal 

ISO lit Existing Batch 

1 Retain Original Entity Values 


«.LJac-VI Split Existing Batch ^jA Type ^ 

.Retain Original Entity Values cjUjlSLH LS \c. «.LsjYI jA Member Attribute 

.Dispose 
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Dispose - Basic Process 



Name 

Record Entity Statistics 

1 

Dispose 1 

E_1 


] Private Air 
& Entity 
|j Time 
S Other 
a Queue 
a Time 
&• Other 
a Resource 
a- Usage 

a Number Busy 
IB Number Scheduled 
a Number Times Used 
a Scheduled Utilization 
a Utilization 


Private Air 


Replications: 


Resource 


Usage 


Category Overview 


April 16, 2004 


Time Units: Hours 


(Utilization 

Average 

Half Width 

Minimum 

Value 

Maximum 

Value 

Flight One 

0.9184 

(Insufficient) 

0.00 

1.0000 

Flight Three 

0.8207 

(Insufficient) 

0.00 

1.0000 

Flight Two 

0.8548 

(Insufficient) 

0.00 

1.0000 




Model Filename: C:\Documents and Settings\amb\Desktop\OR543\PrivateAir 


SIMAN 4*L JlUl 

i aL> 


PROJECT, "Private 

Air","amb",,,No,Yes,Yes,Yes,No,No,No; 


VARIABLES: To 

Madina.NumberOut,CLEAR(Statistics) , CATEGORY("Exclude" ) : 
To 

Jedda.NumberOut,CLEAR(Statistics) , CATEGORY("Exclude" ) : 
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To 

Dammam.NumberIn,CLEAR(Statistics) , CATEGORY("Exclude" ) : 
To Madina 

Arrive.NumberOut,CLEAR(Statistics),CATEGORY("Exclude") 
To 

Jedda.NumberIn,CLEAR(Statistics),CATEGORY("Exclude"): 
To Dammam 

Arrive.NumberOut,CLEAR(Statistics),CATEGORY("Exclude") 
Fly 

To.NumberOut,CLEAR(Statistics),CATEGORY("Exclude"): 
Dispose 

1.NumberOut,CLEAR(Statistics),CATEGORY("Exclude"): 

To 

Madina.NumberIn,CLEAR(Statistics),CATEGORY("Exclude"): 
To Jedda 

Arrive.NumberOut,CLEAR(Statistics),CATEGORY("Exclude") 
To 

Jedda.WIP,CLEAR(System),CATEGORY("Exclude-Exclude" ) : 

To 

Dammam.NumberOut,CLEAR(Statistics),CATEGORY("Exclude") 
To 

Madina.WIP,CLEAR(System),CATEGORY("Exclude-Exclude"): 

Arrival Terminal.NumberOut 
Orig,CLEAR(Statistics),CATEGORY("Exclude"): 

To 

Dammam.WIP,CLEAR(System),CATEGORY("Exclude-Exclude"); 

QUEUES: Fly To.Queue,FIFO,,AUTOSTATS(Yes,,): 

To Dammam.Queue: 

To Jedda.Queue,FIFO,,AUTOSTATS(Yes,,): 

To Madina.Queue; 

PICTURES: Picture.Airplane: 

Picture.Green Ball: 
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Picture.Blue Page: 

Picture.Telephone: 

Picture.Blue Ball: 

Picture.Yellow Page: 

Picture.EMail: 

Picture.Yellow Ball: 

Picture.Bike: 

Picture.Report: 

Picture.Van: 

Picture.Widgets: 

Picture.Envelope: 

Picture.Fax: 

Picture.Truck: 

Picture.Letter: 

Picture.Box: 

Picture.Woman: 

Picture.Package: 

Picture.Man: 

Picture.Diskette: 

Picture.Boat: 

Picture.Red Page: 

Picture.Green Page: 

Picture.Red Ball; 

RESOURCES: Flight 

Three, Capacity(1),,,COST(0.0,0.0,0.0),CATEGORY(Resources) 
,,AUTOSTATS(Yes,,): 

Flight 

One,Capacity(1),,,COST(0.0,0.0,0.0),CATEGORY(Resources),, 
AUTOSTATS(Yes,,): 

Flight 

Two,Capacity(1),,,COST(0.0,0.0,0.0),CATEGORY(Resources ) , , 
AUTOSTATS(Yes,,); 
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REPLICATE, 

1,,HoursToBaseTime(10),Yes,Yes,,,,24,Hours,No,No; 


ENTITIES: To Dammam 

Passinger,Picture.Man,0.0,0.0,0.0,0.0,0.0,0.0,AUTOSTATS(Y 

e s, , ) . 

To Madina 

Passinger,Picture.Man,0.0,0.0,0.0,0.0,0.0,0.0,AUTOSTATS(Y 

e s , , ) . 


To Jedda 

Passinger,Picture.Man,0.0,0.0,0.0,0.0,0.0,0.0,AUTOSTATS(Y 

^ s, , ) , 




Model statements for module: Create 1 


7$ CREATE, 1,MinutesToBaseTime(0.0),To 

Jedda Passinger:MinutesToBaseTime(EXPO(7)) :NEXT(8$); 

8$ ASSIGN: To Jedda Arrive.NumberOut=To 

Jedda Arrive.NumberOut + 1:NEXT(0$); 


Model statements for module: Batch 1 


0$ 

QUEUE, 

Fly 

To 

.Queue; 

11$ 

GROUP, 




Entity.Type, 

Temporary: 

: 10,Last:NEXT( 

12$) ; 

12$ 

ASSIGN: 

Fly 

To 

. NumberOut 

To.NumberOut 

+ 1:NEXTi 

(3$) ; 




Fly 
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Model statements for module: Decide 1 


3$ BRANCH, 

Passinger,6$,Yes: 

Passinger,4$,Yes: 

Passinger,5$,Yes: 


1 : 

If,Entity.Type==To Jedda 

If,Entity.Type==To Dammam 

If,Entity.Type==To Madina 

Else,2$,Yes; 


Model statements for module: Dispose 1 


2 $ 


ASSIGN: 


Dispose 1.NumberOut=Dispose 


l.NumberOut + 1; 

15$ DISPOSE: Yes; 


; Model statements for module: Process 4 

r 

6$ ASSIGN: To Jedda.NumberIn=To 

Jedda.Numberln + 1: 

To Jedda.WIP=To Jedda.WIP+1; 


19$ 

QUEUE, 

To Jedda.Queue; 

18$ 

SEIZE, 

2,NVA: 


Flight One,1:NEXT(17$); 
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17$ DELAY: 

16$ RELEASE: 

64$ ASSIGN: 

Jedda.NumberOut + 1: 

1:NEXT(1$); 


Uniform(1.9,2.2),,NVA; 
Flight One,l; 

To Jedda.NumberOut=To 

To Jedda.WIP=To Jedda.WIP- 


; Model statements for module: Separate 1 

r 

1$ SPLIT::NEXT(67$); 

67$ ASSIGN: Arrival Terminal.NumberOut 

Orig=Arrival Terminal.NumberOut Orig + 1:NEXT(2$); 


Model statements for module: Process 2 


4$ ASSIGN: 

Dammam.NumberIn + 1: 

Dammam.WIP+1; 

73$ QUEUE, 

72$ SEIZE, 


To Dammam.NumberIn=To 

To Dammam.WIP=To 

To Dammam.Queue; 

2,NVA: 

Flight Two,1:NEXT(71$) ; 


71$ DELAY: Uniform(0.9,1.1),,NVA; 

70$ RELEASE: Flight Two,l; 
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118$ ASSIGN: 

Dammam.NumberOut + 1: 


To Dammam.NumberOut=To 


1:NEXT(1$); 


To Dammam.WIP=To Dammam.WIP- 


Model statements for module: Process 3 


5$ ASSIGN: 

Madina.Numberln + 1: 

Madina.WIP+1; 

124$ QUEUE, 

123$ SEIZE, 


To Madina.NumberIn=To 

To Madina.WIP=To 

To Madina.Queue; 

2,NVA: 

Flight Three,1:NEXT(122$); 


122$ DELAY: 

121$ RELEASE: 

169$ ASSIGN: 

Madina.NumberOut + 1: 

1:NEXT (1$) ; 


Uniform(1.15,1.25),,NVA; 
Flight Three,1; 

To Madina.NumberOut=To 

To Madina.WIP=To Madina.WIP- 


Model statements for module: Create 4 


172$ CREATE, 1,MinutesToBaseTime(0.0),To 

Dammam Passinger:MinutesToBaseTime(EXPO(6)):NEXT(173$); 
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To Dammam 


173$ ASSIGN: 

Arrive.NumberOut=To Dammam Arrive.NumberOut + 1:NEXT(0$); 


Model statements for module: Create 5 


176$ CREATE, 1,MinutesToBaseTime(0.0),To 

Madina Passinger:MinutesToBaseTime(EXPO(8)) :NEXT(177$); 

177$ ASSIGN: To Madina 

Arrive.NumberOut=To Madina Arrive.NumberOut + 1:NEXT(0$); 
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j A-lujLujVI cIiIa^.42^.^ ^3 CjIa^. j \\ Ajaj ^aaj c_a^joj Arena. cIjI^aa^ ^Jal^aLLujj JL^V 

Record Module J j> * ^ 


/ 


Record 1 


^ A^xiJ ^3 CjLijL ,s-x^\ fiA^.^!l gAA ^»A^j 


)6AIa*-a 1I c.uiA^yi 
# ^c.Luj (J£ diL^I aac. ^ia^j - 

.IgJLiiJ j^lj L_liLa AC- - 
■JjV' ^j^jLLa ^3 A-lljJa3lj &Ljn3 ^£a]I l)> X iU - 

IL^U^yi JoJ-a^xt (^K 3 ^6A3lj 

Count ^ j 


Record 

? x 

Name: 

Type: 

|Record l| 

▼ | Count ▼ 

Value: 


h 

Record into Set 

Counter Name: 


| Record 1 

2d 


OK Cancel | Help 



jjl£]l CjUL^I <JU J* £ 

Record 

? x 

Name: 

Type: 

Record 1 

"*■ Entity Statistics ▼ 


OK 

Cancel 

Help 



A_iLa j o^jHa aJL^. ^gi 
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jjj ^ jll j\y± oiaU 



jjjxj _jloiilj 



;^)joli]I S ^ a, ^-i J^jJa ^^3 aislj 

OjAlJa ®-^-j 
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Record 

Basic Process 



Name 

Type 

Value Record into Set Counter Name 

1 

Record 1 

| Count ▼ 

1 Record 1 


Count 


Entity Statistics 
Time Interval 

Time Between 
Expression 



ilSjOS 



JLS oA^.A_l^.j ^a-uj| 

Name f-A 



l_J j)U-a^ ^ 5 -^ J AC» oAALola ^ 

Type £A 

OH A -HA Count "Jc." 


/aA.WxAl A-aI^Hj SLojolo Aj\ x^a^k) 


dil«.L^a.j Ajj Entity Statistics " A 3 -^ 3 ' 


Time Interval "A* j ®A^" . A 3 -^' A 2 - Ole. 


ft A ~\ ^ 4 4 XA tQ t _3 1 X n j l 111 '% ' 


Time "Ah A"j" .A- 2 - 3 ' eOj 


cliUjlllt AH AO 3 ' clr^Hj ^Ah Between 


AOi Expression " jO 3 " .&-0? 3 ' A=-^ A 33 ' 


> ^Jax-a]| 4-a_i3 



Attribute Name <0 

"ojiia" jill jjl£ 1 jl JaS3 J ojiiill 


LaAiC- DAALuIaII 4jlx^a^k!^U 4-<U^ll 

Value OH 

cl-AiAl A! L ‘jl " JJJaj" ^ A' A& 


."Jt" ^A' A& ' ^ ~ l ' r - 


(j'A\j 3 ^^) ^ xuj ^ c —oaa 

Tally Name <-b>OI 


LoAic. cIjIaaLuIaII A-i5 (J^jolLuj 

j' "Ah A° j" j' "A j "° A" ^A 3 ' uAh 
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jl ill s_a^xJj 

."jLx" ^ jjl\ jl£ 13 ] -kia ^W'uxijj >L j^aVn 

(jl£ 131 LaJS AWJ L5 ^l ^jj.Vu^o jUkjj 

Ax. j)xr\,a jl (J-n.aj .1 Ax. V ^a! ^a.W’Uj.) Uai 

.^IjX 

^■W*Ua 1 )u) ^£311 cMl Ax. j)XTN,Q ^-ujI 
LoAX ^.W'Uai jj # AALu1a]| ^^j-<a Cljljlx^a^^yU 

j' "o£ t>“j" j' "(j-* j ®J^" UJ^ 


."jjjju" 


^^A^LolLuj ^Ilil AlAx]| Ax. j)XTN,a ^a-ujl 
(jjfkLoAix ^.ikiujJj AxJ djLjjL^a-^V 1 

. ff Ax" £jill 

. JAX Ax. jl (J-N.XA 1 4x.ja^-<j ^)a!uJ^g 


Counter Name ^j 
Record into Set <£• <_^ J^u 


Tally Set Name 


Counter Set Name ^ 


Set Index ^ 

\^A> CiihJl dil-la. j 

Schedule Module AA>j S-^j 


Jlull j^Jajj Schedule JSdjll l^lj 


Schedule • Basic Process 



Name Type 

Time Units 

Durations 


Double-click here to add a new row. 

CluSjJ i ajjxlll Adjlill a.l^j £-a jl JSj^all Clu3jJ i aj^xld "CL?" 0 aia.j £-a pl-k'i.jij 

;AjLgIa^1ujI J 

.JUxIl ClxA jkxlti J ^A (JxAu Clu5 Jj - 

,cjVV» 

^11 Jibjli - 

# AA^Jl JUxIl adlxlill ^i\'u ^j-alix - 

Set Module Ag t^.j 
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m 

!•*> L S0t ^ L 11 \ 1 A^^ 


Set • Basic Process 



Name 

Type 

Members 


Double-click here to add a new row. 


^j J - £a j C1 jU_sI£j\ ^-\^ ^ ^jl^ a]| CjIx^a^«a]| ^ <. gVi^k-a <. 

^j^aj j j j A.i1a*J1 j ^2 ^.w‘uj.n q\ «2^)I^a1I £JaL^a ^jl Ia£ 

fi.1^.J ^ ^a.w'uxn (j| 

|1^jIaI, W**UaiI^ 


# l a ^_lx-£aA ^^2 A, )\ax 11 ^lill (JjISaII - 

# Cj£^Ia^)J^juj ^2 ^jj2l^)j-£allj ^j^^aaII - 
# L_U^a ( ^2 ^lila^ a1! - 
.CjUjUII ^j| ^ja Ax. ja^-a] a-lilx Ax. ^a_^a - 


Variable Module 

H 

Ia jliuij Variable 


Variable • 

Basic Process 



Name 

Rows| Columns Clear Option Initial Values Report Statistics 

1 

All Forms 

System 0 rows lip 1 


Double-click here to add a new row 


*• ^"A ,» £?> u' u^Jj .“M.jVl <*A j Variable Dimension j^*^' aL*jI e_a j *jj 

,_^i (jl ^aiioil o.i^j (JiLa) l^J aLluil al*j jl aAa. j (JiLa) 

•J^ 


;l^jLalikloil 
A£.Loi (_]£ Ai-a^-all djlaILa-a]l .lift - 


_i (_J^1 (_j^i ^ bi»*' A-iltuliaij - 

.A bg ■ ^llall _ 

SIMAN 4 xh Jj»Ai O-I^J 

(ali 
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PROJECT, "Unnamed Project","Dr. A. 

Barry",,,No,Yes,Yes,Yes,No,No,No; 

COUNTERS: Record 1,,,,DATABASE(,"Count","User 

Specified","Record 1"); 

REPLICATE, 1,,,Yes,Yes,,,,24,Hours,No,No; 

r 

; Model statements for module: Record 1 

r 

0$ COUNT: Record 1,1; 
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Case j ciA41a*ji Cllljl^.j ^uj 

.Studies 


SjjIiLdl cjLiaxJI 


Flowchart Modules CjIa^j 

Delay Module -1 



1 g •'•n.'uJ Ic~- ^JlLalj O' 0 A ‘ w ^ 2)^-^ JA^IaJ ( “J^ JAklj]l SA^j 

i^llii ^_ya -1 


.l_J>iaJ] yi -2 


■ J* 


^xojS ^Jl JL -3 


;l—lLikjiJVI il ■ " oA^lj 



Allocation oy*^' j' ( ' 



Delay Time j^-^' l —A? jLf- (m 
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0.0 


r ■ == 

Delay 



? X 


'tame: 


Allocation: 


| Delay 2 

A 

| Other 

Jd 


Jelay Time: 


Units: 



SI 

▼ 

| Hours 



EXP0( Mean) 

N0RM( Mean , StdDev ) 

TRIA( Min. Mode, Max) 

UNIF( Min , Max ) 

ERLA( ExpoMean, k ) 

BETA( Beta,Alpha) 

GAMM( Beta, Alpha) 

.inHNfR D 1 XI 

/K 

Cancel 

Help 



1 


V 






Units c> j 

Delay 



? X 


'Jame: 


Allocation: 


| Delay 2 

d 

| Other 



Delay Time: 


Units: 



I] 


OK 


Hours 


Seconds 

Minutes 


~ lDays 


* il l 4 Q L ^ ^ n l—i ^ ^ ^ ll . 1 \ A >$1 1 


Delay • Advanced Process 



Name 

Allocation 

Delay Time 

Units 

1 

Delay 2 

Other 

0.0 

Hours ▼ 1 


Allocation oy*^' j' p=- ( ' 


Delay • t- 

Advanced Process 





Name 

Allocation 


Delay Time 

Units 

1 

Delay 2 

Other ▼ 

0.0 


Hours 



Value Added 
Non-Value Added 
Transfer 

Wait 






Other 





Delay Time jp' (y- 1 
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Delay • Advanced Process 



Name Allocation Delay Time 

Units 

1 

Delay 2 Other HH ▼] 

Hours 


EXPO( Mean ) 

w | 


NORM( Mean , StdDev ) 
TRIA( Min , Mode , Max ) 
UNIF( Min , Max ) 

ERLA( ExpoMean , k ) 
BETA( Beta , Alpha ) 
GAMM( Beta , Alpha ) 

V 

*\ 


Units u- 0 jlja- 'ijali 


Delay - t- 

Advanced Process 



Name Allocation 

Delay Time 

Units 

1 

Delay 2 Other 

0.0 

Hours 


Seconds 

Minutes 

Hours 1 

|Days 


DELAY: 


SIMAN SAa-jIt 

0.0,,Other; 

Dropoff Module (p 'Aj!) 



Members 


j CjUjI£ 1I Ar» aJI^Ij JaliujVI 

IfrjLal. iVu J ^^ic. aJIoIj .Graphical Connection 

C_a3^)l 

*s \ i i ft . ^ I A •>>. t 1 j' \ ^ ft "tft- ^ *1 Ui il/\ f 

^j^La l 5^ Sialj 
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j • >»•» t" '1 a i jlsj^Lj 


r i—i ——■ 

Dropoff 


? x 

Name: 

Quantity: 



|Dropoff 3 fT 


S farting R ank: M ember Attributes: 

fl Take All Representative Values ▼ 

[Retain Original Entity Values 


Take All Representative Values 


ITake Specific Representative Values! 


OK 


Cancel 


Help 


• 4 a l ^ ^ a ^ l U ^ >al \ 

^ ^* \ l t ** \\ a . ' a ' : I , >i > 1 I—> ' J 


Dropoff 

Advanced Process 



Name Quantity Starting Rank 

Member Attributes 

1 

Dropoff 3 1 :1 

Take All Representative Values ▼ 


| Retain Original Entity Values 

Take All Representative Values B 

|Take Specific Representative Values 


SIMAN AxL aAa.j]| 


DROPOFF, 1,1:, 
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Hold Module (<*■*■«) 


* 



j 6_^LujI ^jjl£ t^lLud-oLj ^jfiJ I &.4A 

^ AJILgIj oJl^.c^lli JbLJ (Jt^J ) AK/i ^)JC. JL«aV jl (jJx-<a -^ a ^) J ^ 3 (J) 1 ^ Vnl 

AjLqI, W Uxil 

m ^y Ja^-VI (j^Ul Lp! cJj^" 1 '^ *jli) j' hnl -1 

4 -v 1 i'Q ^ .'MUi^ i-M 1 m-a 

# (Jji-iujllll ^ll^. (J-<ailc. jl AJl -3 


: ujU-jV 1 _j^Ja (> _5^ SiMj 



Type j'j^ »^'-i 
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Queue Type f^y 



’ ^\ 1 4 -v. Q i ^ ^) J) ^** ^ ^ il i. \ 1 dASLj 

Ljajl ^)£_iaJ^ 


Hold - Advanced Process 



Name 

Type 


Wait for Value 

Limit Queue Type 

Queue Name 

1 

Hold 2 

Wait for Signal 

- 

1 

Queue 

Hold 2.Queue 


Wait for Signal 


Scan for Condition 
Infinite Hold 


^y _y* eislj 
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Hold - Advanced Process 



Name Type Wait for Value Limit 

Queue Type 

Queue Name 

1 

Hold 2 Wait for Signal 1 

| Queue 

Hold 2.Queue 


Queue 


Set 

Internal 

Attribute 

Expression 


SIMAN S^jll 

QUEUE, Hold 1.Queue; 

WAIT: 1; 


Match Module 



^3 j ^3 AW,a J.2C. ^jUajll &A^.j 

4_LaAl]| Ud'S t^Uij 5 (J-* J (j^£ (J^^.2 - 1 ^ c ' .AjjJUQ Aij-a 

^plju ^a j ^jjjLLaj LS^ 1 L5^ Lff ^J *^A^. 

I^-gIa^JjujI ^Jc. AJIoI j l^JLLLaj 

^Ujl J-?^ ^2 Ajtla3 ^\Ay) -\ 
lCI iUJLlo ^A^y) -2 

t A,‘m.x> A-^J ^LjU CjI^Lluj A.A^.x> ^3 l_jI£j! 1 2)-° - i *^ c ' -3 

* L-jl Uai iV 1 AA^.a ^)^ia L5^ disLj 
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Number of Match j' 



Type 



• jni t\ l 4 -v. Q i ^ ^ ^ tl v ^->w \ l fiASLj 


Jj- oiaU Jolij 


Match • 

Advanced Process 



Match 

Number to Match 

Type 

1 

Match 2 

|2 jd 

Any Entities 


2 


3 

4 

5 


_jloialj 
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Match • Advanced Process 



Match Number to Match 

Type 

1 

Match 2 2 

Any Entities ▼ 


Any Entitles 


|Based on Attribute 

SIMAN AxL a-ia-jlt 

0$ QUEUE, Match 

1.Queue1:DETACH; 

3$ QUEUE, Match 

1.Queue2:DETACH; 

MATCH: 0$: 

3$; 


Pickup Module 



^3 A_n*-a Ajjj -lie- Itixa ^ ^ AajLlLall CjLjjltll 33 c. JaltilLj 03^.^jll a3A ^ 

^Ic. Altai j dlLtltll ^yti Uajli Ac. jas^i Ajl^J ^^11 l_iLUaj 4 t'a’idl dllA^^ll _ j^jjUall 

' U w'u,it 

4 at A ^ ^3 J4jl_^Ja clh° L . '1^** J 

.^LJVI ^ itiA a -2 

,<j^aLk Ajuj^Ao aAsL^J -3 

;L-j\ Uxi iVI J-aJ-a^.a ^)^la ^5^ fiialj 


r ■ 

Pickup 

? x 

Name: 

Quantity: 

| Pickup 2 

J"J I 1 

Queue Name: 

Starting Rank: 

| Queue 1 

zlV 


OK Cancel | Help 


































Pickup • Advanced Process 



Name 

Quantity Queue Name 

Starting Rank 

1 

Pickup 2 

1 

Queue 1 

u l 


SIMAN 4*L S^jjl 

PICKUP: Queue 1,1,1; 


ReadWrite Module pp'jS Saaj 


ReadWrite 1 


► 


j\ £CjjLLa]| 4-^.^] ji (JL^.J}| *- < ^' Cl Cy* CllliLlJ j\\ d!a ^a.w’uxnj 

AJiLcI j .AjoiLLJ) ^J) j\ l \\^\ La) CjULlj AjLi£J ^.W’ua} j CIAqa^o 

l^a'.W'Lkil ^Ic. 


^^jl^lLall a^)Jilx-aj j CllLa^lx-a &c-l^)2 -\ 

# gI£L^-a]| s-Llil ^a_lll ^iljLiJ JU^V ^ W'L^ll ^a L_llln]l -2 

t Q \\a ^2 lUo ^jC. CllLa^ix-o 4_jLi£ -3 

*L-j\ \kx) iV \ ^j^La (j-^L-ra^J! SLslj 
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Add.. SiaU 





Assignments ? |"x" 


Type: 


| Attribute 

3 

Attribute 

Variable 


Other 



OK 


Cancel | Help 
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A 9 > 



Entity. Sequence 
Entity. Station 
Entity. Type 


* J . T T l 4 Q . ^ ^ n l—i ^ ^ ^ *1 . U A >$1 t 

jloialj £_4 


Ready/rite - Advanced Process 


Name 

Type 

Assignments 

1 

ReadWrite 2 

| Read from Keyboard ▼ 

0 rows 


Read from Keyboard 


Read from File 

Write to Screen 

Write to File 


Aas.aialj 


Assignments 


JlH 

Double-click here to add a new row. 


ReadV'/nte • Advanced Process 


Name | _ Type _ 

1 ReadWrite 2 Read from Keyboard 



i_iLa i^yz Dc.\jfi _jlaialj 





Assignments 1 

< 



Type 

Double-click hereto add a new row. 

ReadWrite • Advanced Process 



Name Type 

Arena File Name Overriding File FormatJ 


1 

ReadWrite 2 Read from File 

File 1 



READ:; 


SIMAN aAa.^1 
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Release Module iP^ 3 ! 



^•W*Uai \ ^ A^jola-o Cul£ (j»a CjIa^.j ^^UaV 6-^^a.W*Uxi 

L-Jj)\Jo>q11 CjIa^. ^]| JiJlC- J A-ajujI JLl^j Aij^Ual cJ^l .A^ jl 

^3 ^)JajjJ j3l£ ^1 j Aj c^LoiaI OA^.^11 djlA Jjl£ AiC. .l^CUa] 

A^qI.W* ud ^ic. AJj-al^ ASLui^al ^-iLajjujJ I^A ^j^jlia 

(jjllaJ ) (jjJj L_Ak *1*13} - J 
A-3^)C. j j *l±laVl (J^Aa-}) £^plx-<a -2 

;L_ll_lujjyi ^)^ia Sislj 



Add... jloiaU 
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ojislj 


Resources 


Type: 


| Resource 

3 

Resource 

Set 


Attribute 


Expression 



Quantity: 

n 


OK 

Cancel 

Help 



4_L*-a ^ 



Resources 


Release 

- Advanced Proce 


Name 

1 

Release 2 


Type 


• 4 Q L ^ ^ i-1 ^ ^ ^ L U ^ >41 1 

4 -. j>\ siilj £-4 

Attribute Name] Quantity] 


Attribute ▼ 


Resource 

Set 


Attribute 


Attribute 1 1 

eto add a new row. 


_Expression ^ 

reviT I 


SIMAN j&J 


RELEASE; 
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Remove Module jjQj 




Remove 1 


► 

Original 



Removed Entity 


^ AJiLalj y \\ x,a (Jj aJLujJj Cy* *^1 j clp^ aJI^Ij ^j&j 

A-al.w **uai1 


^joi3 ^1\ ^xud3 l^J jV A-^JliJ AJlJ -1 

.Ajjx-a ^HaluVI s-Ic-AL-qI -2 

# ^)iju2] c2>U.jll L5^ 4-^^) Cy* s-^,j “3 

[L_jLi»-ujVI ^)^La Sislj 



m \\ \ A -v. q i ^ ^ ^** ^ ^ ^ v ^-v \ l 


Remove - Advanced Process 



Name 

Queue Name 

Rank of Entity 

1 

Remove 2 

Queue 1 

1 1 


SIMAN AxL aAa.j]| 

REMOVE: 1 ,Queue 1 ; 
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Seize Module ^***1 




□ 

Seize 1 


&iA ^jjIS Jiic. .ji^u j! A 3x^1 1 *jj ^)j£i jl Ly* ^jjl^ll f.l X-icA \ ^ ^jj 


jl (jl L <£> (^ JL-Q ) 6-1^.! j j _J JVl \) Ails 

AjLq, W'uJ AJlLal j .liA ^l.W'uxij ^j.rOjx^aVl 

# ^jl^Jl c^L_u-cl^ (j^_) *». 1U0 AjIaj -1 
^£cJl ^ \ ))h J A3^)C. ^AxaLjoA (J-2 

;l_jLiujjVI ^)^ia L5^ *<0*01 fiislj 
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aialj 



Priority &islj 
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^ ji AiLjal Siilj 


Resources ? X 


Type: 


Resource 

▼ 

Resource 

Set 


Attribute 


Expression 



Quantity: 

P- 


Resource State: 

I 3 



OK 

Cancel 

Help 
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Expression 


* Jnl \\ \ 4x^1^ _^) J) ^** {jy ^ ^ ^ 1 .^-\- \ 1 fiASLj 


Seize - Advanced Process 



Name 

Allocation 

Priority Resources 

Queue Type Queue Name 

1 

Seize 2 

1 Other jt] 

Medium(2) 0 rows 

Queue Seize 2.Queue 


Value Added 


Non-Value Added 
Transfer 

Wait 

Other 




jlj^ 


oiaU 


Resources 


| Type] Quantity] 

Double-click hereto add a new row. 


Seize - Advanced Process 




Name Allocation 

Priority 



1 

Seize 2 Other 

Medium(2) 


Seize 2.Queue 
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Seize • Advanced Process 



Name 

Allocation 

Priority 

Resources 

Queue Type 

Queue Name 

1 

Seize 2 

Other 

Medium(2) 

0 rows 

Queue ▼ 

Seize 2.Queue 


Queue 


Set 

Internal 

Attribute 

Expression 

SIMAN 4*L 

QUEUE, Seize 1.Queue; 

SEIZE, 2,Other; 

DELAY: 0.0,,VA; 


Search Module 



Not Found 


1 ( J ) A-<U3 jl Ajj^) jl Al^jl dl^-lllj ^jipj 

|^_3 ^AILq . VW.a C** )^k ) 

# ^^jLLa ^3 Adt-o Ajj^) ^jC- -\ 

^ i ^jC- Ac.ja^- 0 ^3 dl^Jl -2 
• l 5^ ^)3^J ^ic. 1 $.Kaj dal, \\ax.\ 1 ^j-<a (J}\ JDJld -3 

;l_j1 Uai iV \ ^)^ia ^3 x^o^kll fiiilj 
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Search 


Name: 

[Search 2 

Type: 

[Search a Queue 

Starting Value: 


Queue Name: 
T] [Q ueue 1 

Ending Value: 


2] 



Search Condition: 


NOTE: If search condition is true, J is set to rank of first entity found 


OK 


Cancel | Help 


^iialj 



i" 'I -s. a i '1 i ■^4 tl Sialj 





0 $ 


SIMAN 4*L 

SEARCH, Queue 1; 
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1 $ 


BRANCH, 


2 $ 

3$ 


DELAY: 

DELAY: 


1: 

If, JO0,2$, Yes : 
Else,3$,Yes; 
0.0,, VA; 

0.0,, VA; 


Signal Module 


Signal 1 


► 


^ jiij') Wait Module sjLii jLu jG 


AjLa'.Wl.jjj (j^sj A 1 ^ <ilt Cl\l<M J-iC- ^)j£l (jjilaJj ^ (BlOCkS 


g. (Jj )^) La-lic. ^ AiC- ^LuJl JaLajI (J. - \ 

.jUc. 4jt_La3 G. l\Jo -2 

[L_jLiujjVI 3-a3-a*V.a Siali 



^^3 ^j^ajl x/r\ Jl olaL 


Signal - Advanced Process 



Name 

Signal Value 

Limit] 

1 

Signal 2 

1 

dJ 


SIMAN AxL a±>.jll 


SIGNAL: 1; 
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Store Module 



{^ya^xl ^.W*Uai \ Aji ^ll < _qu«o ij 

A^qI.W *U*i) AJiLsl j .CllUjlSJl C- Clal-Ijl.x^^l AiLjaVLj CjIjl^j 

# d ll }bc> 6Jbu AjlJoS ^jc- AS^^Ilg jja-o - J 


.aJUj (J^.b £j2i -2 

* L-j\ )ui ^V1 J-a^)^la ^ajl a^o^.11 fijlilj 
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' Jnl \\ \ 4x^1^ ^ ^ tl V ^->w \ l 


Store • Advanced Process 


Name 

Type 

Storage Name 

1 

Store 2 

| Storage ▼ 

Storage 1 


Storage 


Set 

Attribute 

Expression 


SIMAN &L S^jli 


STORE: Storage 1; 

Unstore Module grj^! 



cital.wtJ ^ja)^>c. aJ j aA^.j) (ji (3^ o-a o^£ 

[L-jLijoliV! A^^kll o3li 



^^ill _jlfijiilj 
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Unstore 


Name: 


Unstore 2 


OK 


Type: 

| Default 

Storage 

Set 

Attribute 

_ Expression 
Canutfl- 


u 


ntiip 


‘ \\ \ 4 -v. Q i ^) J) ^ ^ ^ ^ v \ l dAsLj 


Unstore ■ Advanced Process 


Name Type 

1 Unstore 2 j Default 


Default 


Storage 

Set 

Attribute 

Expression 


SIMAN 4*L SAa.j]| 


UNSTORE; 
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LjUUdll £i\±^J 

Advanced Set Module Sjjialail CAPj^a^l S.i^j 


B 

Advanced Set 


Cilc. j Storage Sets (jjlA^Jl j Queue Sets j 

i^y i Group ^ r - ^•'^ * '_aj*j Set /*4 <--j^-n. o2& ^LJac-i i_a^*j l^_il l£ 

i“ 4r. ^^ ^ _§g^ Index J tAjlLoui ^<-, vi.,ri ^illj A^jLiiLdl ^j-aljxJI 

Qa o^.j (_^l jl Seize ^luial >—ajxj (jl (j£«aJ J4jl 

clw j yJ ^jl (jfLsj (j jU-Jl t—ilc. .Material Handling Type Module 

.Unstore ujJf^ Store 

Expression Module 



Expression 


^yj jjjUAI ^.ikujj .IgJ A^lAll jiAllj Expressions i —aj*4 o-i^jll »2 aj 

l)„'S. jjA*j jl a*j dilj Arrays 1 j j ^yjlxiill i_ sjjxj jS.a. .I^jLojuiI »U^*i. .4 j 

djlxjjjjj «.Loajj1j A jo 4w 11 J)|.}c. jflj 4 ^ '.Ml j.}c. jfl ja *-. i 1 ji A*'Vi,.4 _i j 1 ' f 41 

< (JiLQ 44iLiLa dlULoC-j jjjljilj (* j j- <J5-) ^U*c. j (NORM(10,2) J^) ajjL-H 

^<u-ujV J _^)^l n*A ^Iw’UaiI j CllLL-aj (.GT. J 

AjoiSJ ^ 1 A -v *U i' 1 
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Failure Module 


H 

Failure 


A^)^>dl jli (JjoiS CjjA^. AiC- # A^)l^ a]I £a ^.W*Uj.i}j 
< Cll3jll ^joSJ <^3 Ixa (j£ Ajt-uJl fiAAxlLa jl AjljaII AjaL^.1 A^jI^aII 


File Module ‘-^ 



File 

gaa^ .ReadWrite aJojaI^j <. &1a ^1.w’uai! aI^j IaaIc- Ia^a Cjj ^-j cJ^ ^^ 

kixJl (JJ^sAuMlj (J^j-£ 3^3l 4AJ^)laj C_kLJl ^juj) AA^j Sa^. j\\ 

StateSet Module Ac. j^a-a Sa^j 


StateSet 

Ajj|j 5JLiJ 4 Unj* jl j^aJ dlVL^JlJ jj-a J.1C. ji dlVL^ ~i ^ *'V'■ -ij 

4-c. j ^ >^ ^c.aLjj a^Lu^I CiLiLa*Jl ^ Resource o-^-j Ajj^ a-^-^?- jl Autostate 

_ juat-a aJ ^ ^ n c_^jill^ AJL^JI 

Statistic Module Sa^j 


Statistic 


/sl£l^_xi]l 5 -ljjl -■• j ■ I i *~ 'I jM . ^<-a ' ~n W~'t * ' ^'■■. ,-\ j 

Storage Module ujj^ 


Storage 


-1C.A1 


jiJ 0-I^.j (_£lj liilj .iljJ (jl (j^aJ jj jl ■*> allj _j j^-a ^sjojI i ijaJj 


:Advanced Modules 4-aAalaIl cAi^^l 


^ yr^'J SIMAN M^l jj ATKl I cjlAi.jll o^a) ^ja.1 <—>!.ia.j Arena ^ 

Advanced Transfer Modules Jllij^l Cilaa.j Jla (Arena ^ ^^iidl cdj^-Jl 
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O Advanced Transfer 


□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

Enter 

Leave PickStation 

Route 

Station Access 

Convey 

Exit 

□ 

n 

□ 

□ 

□ 

□ 

□ 

□ 

Start 

Stop Activate 

Allocate 

Free Halt 

Move 

Request 

□ 

B B 

H 

B B 



Transport 

Sequence Conveyor 

Segment 

Transporter Distance 






(SIMAN ) Blocks 


O 



Blocks 



□ Access 

□ Activate 

□ Allocate 

□ Alter 

1 1 Assign 

□ Begin 

□ Block 

□ Branch 

□ Capture 

□ Close 

1 1 Combine 

□ Convey 

ID Copy 

□ Count 

1 1 Create 

1 1 Delay 

□ Detect 

□ Dispose 

□ Dropoff 

□ Duplicate 

□ Else 

□ Elself 

□ Endlf 

□ EndWhile 

□ Event 

□ Exit 

□ FindJ 

□ Free 

□ Group 

□ Halt 

ziif 

□ Include 

1 1Insert 

1 1 Match 

□ Move 

1 iPickO 

□ Pickup 

□ Preempt 

□ Proceed 

□ QPick 

□ Queue 

□ Read 

□ Release 

□ Relinquish 

1 1Remove 

□ Request 

□ Route 

□ Scan 

1 Search 

1 1 Seize 

1 1 Select 

1 1 Signal 

□ Split 

1 1 Stack 

□ Start 

□ Station 

□ Stop 

□ Store 

□ Tally 

□ Trace 

□ Transport 

□ Unblock 

□ Unstore 

1 1 VBA 

□ Wait 

1 1 While 

1 Write 

□ Zap 







(SIMAN CjU) Elements _ 


O 



Elements 



□ Arrivals 

□ Attributes 

□ Begin 

□ Blockages 

□ Continuous 

□ Conveyors 

□ Counters 

1 ICStats 

1 1 Discrete 

1 1 Distances 

1 1 Distributions 

1 iDStats 

□ Entities 

□ Events 

□ Expressions 

□ Failures 

□ Files 

□ Frequencies 

□ Include 

□ initialize 

□ Intersections 

□ Levels 

□ Links 

□ Networks 

1 Nicknames 

1 1 Outputs 

1 1 Parameters 

1 1 Pictures 

1 1 Project 

1 1 Queues 

□ Rankings 

□ Rates 

□ Reapes 

□ Redirects 

□ Replicate 

□ Reportiines 

□ Reports 

□ Resources 

□ Rules 

□ Schedules 

□ Seeds 

□ Segments 

1 Sequences 

□ Sets 

1 IStatesets 

1 1 Statics 

1 1 Stations 

□ Storages 

□ Tables 

1 1 Tallies 

□ Tasks 

□ Trace 

□ Transporters 

□ Variables 
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Packaging f j=2' 


Packaging 


• 




>* 

**< 

•5 

4 


Machine 

Conveyor 

Machine Link 

Conveyor Link 

Merge 

Split 

Switch 

Operator 

Operator 

Group 

: 


a 

<f> 

H 

■fo 

0 

□ ■-» 

□ 

□ 

Operator 

Schedule 

o 

Simulate 

Palletizer 

Storage 

Valve 

Tank 

Product 

Production 

Plans 

Actions 

Label 


.lie- Cl 

1.1a. jJl aCA 

0 ° 


L ‘ ‘1 


djt^ jll 

t> 
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:Case Studies 


• l a^W jjjUs 


UfrilJ ) ^jl^joiC. (J£-Udj £-22\]| 4_La£J ^Jl (Jx^oj ..1^.1J L-LujL^-o AJ Jlix/I AJIaj 

O^j 1^1 Jj jjjla AlajVi saa j (j4i:s 8 j 1 ij& Interarrival times Jj j^4a ^ia j' 

; JIUI JjAjJI ^ la£ JlaJ^I 
; Jjaaajll jjjla Ala jl £J jjJ JjA?. 


Time between 

Arrivals 

(Minutes) 

Probability 

Cumulative 

Probability 

1 

0.125 

0.125 

2 

0.125 

0.250 

3 

0.125 

0.375 

4 

0.125 

0.500 

5 

0.125 

0.625 

6 

0.125 

0.750 

7 

0.125 

0.875 

8 

0.125 

1.000 




jxila ^ jljli Sevice times Ala ji 
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[A_a2l^J| A_1a^1 


Service Time 

(Minutes) 

Probability 

Cumulative 

Probability 

1 

0.10 

0.10 

2 

0.20 

0.30 

3 

0.30 

0.60 

4 

0.25 

0.85 

5 

0.10 

0.95 

6 

0.05 

1.00 


500 gI^L^aJ ^Ua_l]| (J )\^) L-Jj)U^a1I 

J)A \W ^Uj 

^*s.Mjj A,-N. 1 ) jjjJ ( 1 . 1 ^. J^a U*C ^i^A_lll 

;^U. jjjUall -1 

.Ama.'w AjI^j jixj i fi^)jujL±A A-aji^JI Ijuj cJjI ^ l —I 

AjlgJ Jbu *■_^J^\)j A-aJI^JI I-UJj ^Ujui) ^1^. ^ 5 -^ ' i ) !l! ^*-J>^a _(_J 

A^a.W 


: j^i-lall -2 

Jbu t_a^)x^onj A-aA^JI ^ujIajj ^3 (JjVI ^u*oj ^jJ-Vnij ^j^jLLall AjI^-Ij ^J^liL -1 

.A.’ia.W A-)l^-j 

t A.^A.W AjL^J A.J^q \ (JA Vj ^pl*J (jl Cfi ^-)V -C-J 

Create ^j*j' j t^c- Jai^' Create ^j Cyhj 
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B0® 


Arena - [Model2] 



Process 



0 


J. '-C ^ (_)j» (ji .iSlj) Lul^ll l" iWj JaaJl Ja^^f 


Run Window He 


Connect 
«/ Auto-Connect 
«/ Smart Connect 

v< Animate Connectors 

Submodel ► 


^a^Ac.1 ^gl j&Lo£ Clil^3 ^flj 

Dispose c> f^=^' i> £J^L$ UjO^' £ 
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Create 1 


> 



Dispose 1 


(j-a -T j 4_^i.ii2l j 4AS^)ja jjC- dlLa(jVI 

oiali Ig.jlc. JaijJalj Create 


Customers Arrive 



^ La£ ciiUUJl 

Ujlkl " jjjxj" jlj^. Expression " Type ^ -^“-V 


DISC(P1,V1,...) 

PI,VI £jj^' J Jj^ tjA 3 *"* l5^Vi £JJjJ jA jjjla AlajV ^JJ^' j' yr^ ^'j 

(jjjLa j" ^i*Jl 4 4_xua]l j 4JI2 j^\ 4^ua]l jib 

jib | - J , ^.~'.a \'j 


D!SC(F(xJ,x p F(x 2 ),x 2 ,...,F(x„),x w ) 

dIa ^)Ju_i]| A ^JaJ Create Laic* j CjU jk-Jl JUkjj 

diLa^Lt-All 


reate • Basic Process 


Name | Entity Type| Type | Expression | Units | Entities per Arrival| Max Arrivals| First Creation| 

1 Customs Customer Expression DISCi 0.125.1.0.25.2,0.375, Minutes 1 Infinite |00 | 
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Lhjl lil J) .U* 1 ^ L>* 

jjjj^a -Li-iJaLj oiilj j^-kj j PrOCeSS jtiaj 



ojiaUll CiAdd... Resources " J j' j*" j'>=- ^ -l^V 



# OK ^aJ OR ^ 1 ^ 1 j -' ^aLo£ djUd^Lt-dl LuLq^j 

CLlqjuo 5^ ^jiolll 4 ->^ q a ^ oA^lj 


Process - Basic Process 



Name 

Type 

Action 

Priority 

Resources| 

1 

Service St 

Standard 

Seize Delay Release 

l.1edium(2) 

1 rows 
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s-Lojj A. u.roLk JjJixj j! liA 0-* 

oiaU J^IaJS jJJ ja Ifcje. JaijJajj Dispose 'j^-'j 


Finish Service 



Dispose - Basic Process 



Name 

Record Entity Statistics 

1 

Finish Ser | 

E_-_1 


Jl\ \\ \ 4 NQl 


J 


Setup j Run siaU Ja jVl 


■ Window 

Help 

Setup... 

Go 

F5 

Step 

F10 

Fast-Forward 


Start Over 

Shift+F5 

End 

Alt+F5 

Check Model 

F4 

Review Errors 


Run Control 

► 

SIMAN 

► 


&4aU jk'iq 


299 




































Run Setup 


Speed 

Project Parameters 
Number of Replications: 


Run Control | Reports 

Replication Parameters 

Initialize Between Replications 


fio - 

Warm-up Period: 

Statistics 

Time Units: 

P System 

|0.0 

| Hours 

3 

Replication Length: 

Time Units: 


|480 

| Minutes 

3 

Hours Per Day: 

Base Time Units: 


[2 ~ 

| Hours 

“3 

Terminating Condition: 

1 


OK 


Cancel 


Help 


Number of jl j£ill aac. (JkAj Replication Parameters j' (A*-* a- 0 

aa& j aL^a 480 Replication Length j'ciiljlj £j 10 ^4a j Replications 
La£ ASljill ^ ^la-all AaAJ 0.0 D..' - *- ■ ‘'"ill oAasj 4x-Luj 24 ^ dllc-LuJl 

.Default Values 
ls-^ 4£U^J1 lS Go £ Run J-^-U 




Arena 



The simulation has run to completion. 
Would you like to see the results? 


Yes 


No 


Yes jjjSjJI A4>Uij ^^£1 
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^3 Ajud^Llj C_fljjujj ^ CllL^Aj-sa 9 Ardlcl J-Vi 


B Unnamed Project 

$ Entity 
E Tme 

E NVATime 

Customer 
B Other Time 
Customer 
6 Total Time 

Customer 
E Transfer Time 
Customer 
E VA Time 

Customer 
E Wait Time 

Customer 

B Other 

E Number In 

Customer 
El Number Out 
Customer 

E wip 

Customer 

- Queue 
E Tme 

B Waiting Time 

Service Station.Queue 

El Other 

El Number Waiting 

Service Station.Queue 

E Resource 
El Usage 

E Number Busy 
Server 

El Number Scheduled 
Server 

E Number Times Used 
Server 

E Scheduled Utilization 
Server 
El Utilization 
Server 


a-1553AM 

Category Overview 

Ap-il 1Z 2004 

Values Across AH Replications 

|Unnamed Project 

Replications: 10 Time Units: 

System Summary 

Holts 


System 

Number Out 

Average 

106.10 



Mooei Filename: C:\Documente ana Settmg6amD\DesWop'OR543'SingieServer 


Page 


Of 9 
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Customers Arrive 



S1MAN &L 




PROJECT, 


"mini" , "amb" , , , No, Yes, Yes, Yes, No, No, No; 


VARIABLES: 


FinishedService.NumberOut,CLEAR(Statistics) , CATEGORY("Excl 
ude"): 

Customers.NumberOut,CLEAR(Statistics),CATEGORY("Exclude"): 

Service.NumberIn,CLEAR(Statistics),CATEGORY("Exclude"): 

Service.NumberOut,CLEAR(Statistics),CATEGORY("Exclude" ) : 

Service.WIP,CLEAR(System),CATEGORY("Exclude- 

Exclude"); 


QUEUES: Service.Queue,FIFO,,AUTOSTATS(Yes, , ); 

PICTURES: Picture.Airplane: 
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Picture.Green Ball: 


Picture.Blue Page: 

Picture.Telephone: 

Picture.Blue Ball: 

Picture.Yellow Page: 

Picture.EMail: 

Picture.Yellow Ball: 

Picture.Bike: 

Picture.Report: 

Picture.Van: 

Picture.Widgets: 

Picture.Envelope: 

Picture.Fax: 

Picture.Truck: 

Picture.Letter: 

Picture.Box: 

Picture.Woman: 

Picture.Package: 

Picture.Man: 

Picture.Diskette: 

Picture.Boat: 

Picture.Red Page: 

Picture.Green Page: 

Picture.Red Ball; 

RESOURCES: 

servicel,Capacity(1), , ,COST(0.0,0.0,0.0),CATEGORY(Resource 
s),,AUTOSTATS(Yes,,); 

REPLICATE, 

1,,MinutesToBaseTime(100),Yes,Yes,,,,24,Hours,No,No; 
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ENTITIES: 

Arrival,Picture.Report,0.0,0.0,0.0,0.0,0.0,0.0,AUTOSTATS(Y 

^ s, , ) , 

SETS: Servers,servicel; 

gr l-aLs 


Model statements for module: Create 1 


2$ CREATE, 

1,MinutesToBaseTime(0.0),Arrival:MinutesToBaseTime(EXPO(1 
)),100:NEXT(3$); 

3$ ASSIGN: 

Customers.NumberOut=Customers.NumberOut + 1:NEXT(0$); 


Model statements for module: Process 1 


0 $ 


ASSIGN: 


Service.NumberIn=Service.Numberln + 1: 

Service.WIP=Service.WIP+1; 


9$ 

QUEUE, 

Service.Queue; 

8$ 

SEIZE, 

2, VA: 


),2:NEXT(7$); 


SELECT(Servers,POR, 


7$ DELAY: 

MinutesToBaseTime(Uniform(.5,1.5)),,VA; 

6$ RELEASE: SELECT(Servers,LAST),2; 
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54$ ASSIGN: 

Service.NumberOut=Service.NumberOut + 1: 


Service.WIP=Service.WIP- 


1:NEXT(1$); 


; Model statements for module: Dispose 1 

r 

1$ ASSIGN: 

FinishedService.NumberOut=FinishedService.NumberOut + 1; 
57$ DISPOSE: Yes 
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c jl _jLuia ^)a Aic- AAJ^}ia ^jAa^)C» JllLill IjA ^ja t _jJa^)iJl 

CjIjUuJI L—lUall j AkV (jA^ALk dlbllaJl A_nt ^Jc. AjlJ^jjj A-^Ak ^x)-aA 


;Aj\n\) (J^ji ^jjjIa A_ia^i 1 


; J^ajll jjjl* 41a j\ £J jjJ <Jj.la> 


Time between 

Arrivals 

(Minutes) 

Probability 

Cumulative 

Probability 

1 

0.25 

0.25 

2 

0.40 

0.65 

3 

0.20 

0.85 

4 

0.15 

1.00 


L_llc.| aAjJoSJ ^ja fi^)±kj 6^.13 ^)j£i Aa^.1 4^)£Lj J .“Ia^I ^AA^.1 ^C-AJ ^lAJiLkli 

^Jc. ^)£Ljj Aa^.1 ^ja (JS1 A_AAkll A_1 a^ 1 t^jjb^ll A_AAk ^3 ^joj! AjI (jjbjll 


■ Aa^. 


■V A-aa^JI a_ 1 aJ)I (Jja^. 


Service Time 

(Minutes) 

Probability 

Cumulative 

Probability 

2 

0.30 

0.30 

3 

0.28 

0.58 

4 

0.25 

0.83 

5 

0.17 

1.00 


A-aa^JI aIa^I (Jjj 


Service Time 


Cumulative 

(Minutes) 

Probability 

Probability 

3 

0.35 

0.35 

4 

0.25 

0.60 
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5 

0.20 

0.80 

6 

0.20 

1.00 


Aj^iLxxJl CjULnlt L_illiall oJbiJ ^l.Jo \W l^A 4 -^.Aaj ^j^aj 

CjIjl^.^31 £-)^y isl jl 



0 




Wait Line 


0 


Customers Arrive 





_lg_ilJ (jjUj jjla I2& 4_^AaJ (JjLa. 
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SIMAN 

_iLs 

PROJECT, "Unnamed 

Project","amb",,,No,Yes,Yes,Yes,No,No,No; 

ATTRIBUTES: Ahmad Service.Busy; 

VARIABLES: Wait 

Line.NumberOut,CLEAR(Statistics),CATEGORY("Exclude"): 

Ahmad Available?.NumberOut 
True,CLEAR(Statistics),CATEGORY("Exclude" ) : 

Bakur 

Service.NumberIn,CLEAR(Statistics),CATEGORY("Exclude"): 
Customers 

Arrive.NumberOut,CLEAR(Statistics),CATEGORY("Exclude"): 

Ahmad Available?.NumberOut 
False,CLEAR(Statistics),CATEGORY("Exclude"): 

Customers 

Leave.NumberOut,CLEAR(Statistics),CATEGORY("Exclude"): 
Ahmad 

Service.NumberIn,CLEAR(Statistics),CATEGORY("Exclude"): 
Bakur 

Service.NumberOut,CLEAR(Statistics),CATEGORY("Exclude" ) : 
Wait 

Line.NumberIn,CLEAR(Statistics),CATEGORY("Exclude") : 

Wait 

Line.WIP,CLEAR(System),CATEGORY("Exclude-Exclude"): 

Bakur 

Service.WIP,CLEAR(System),CATEGORY("Exclude-Exclude"): 
Ahmad 

Service.NumberOut,CLEAR(Statistics),CATEGORY("Exclude" ) : 
Ahmad 

Service.WIP,CLEAR(System),CATEGORY("Exclude-Exclude"); 
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QUEUES: 


Wait Line.Queue,FIFO,,AUTOSTATS(Yes,, 


PICTURES: 


Picture.Airplane: 
Picture.Green Ball: 
Picture.Blue Page: 
Picture.Telephone: 
Picture.Blue Ball: 
Picture.Yellow Page: 
Picture.EMail: 
Picture.Yellow Ball: 
Picture.Bike: 

Picture.Report: 
Picture.Van: 

Picture.Widgets: 
Picture.Envelope: 
Picture.Fax: 

Picture.Truck: 
Picture.Letter: 
Picture.Box: 

Picture.Woman: 
Picture.Package: 
Picture.Man: 

Picture.Diskette: 
Picture.Boat: 
Picture.Red Page: 
Picture.Green Page: 
Picture.Red Ball; 


RESOURCES: 

Ahmad,Capacity(1),,,COST(0.0,0.0,0.0),CATEGORY(Resources), 
,AUTOSTATS(Yes,,): 

Bakur,Capacity(1),,,COST(0.0,0.0,0.0),CATEGORY(Resources), 
,AUTOSTATS(Yes, , ) ; 
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REPLICATE, 

1,,MinutesToBaseTime(480),Yes,Yes,,,,24,Hours,No,No; 


ENTITIES : 

Customr,Picture.Van,0.0,0.0,0.0,0.0,0.0,0.0,AUTOSTATS(Yes, 


E 


i ah 


Model statements for module: Create 1 


5$ CREATE, 

1,MinutesToBaseTime(0.0),Customr:MinutesToBaseTime(EXPO(3) 
):NEXT(6$); 

6$ ASSIGN: Customers 

Arrive.NumberOut=Customers Arrive.NumberOut + 1:NEXT(0$); 


Model statements for module: Process 1 


0$ ASSIGN: 

Line.Numberln + 1: 

Line.WIP+1; 

12$ QUEUE, 

11$ SEIZE, 


Wait Line.NumberIn=Wait 

Wait Line.WIP=Wait 

Wait Line.Queue; 

2,NVA: 

Ahmad,1: 

Bakur,1:NEXT(10$) ; 
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10$ DELAY: 

57$ ASSIGN: 

Line.NumberOut + 1: 


1:NEXT(1$); 


0.016666666666667,,NVA; 

Wait Line.NumberOut=Wait 

Wait Line.WIP=Wait Line.WIP- 


Model statements for module: Decide 1 


1$ BRANCH, 1: 


If,Ahmad 


Service.Busy==0,60$,Yes: 

Else,61$,Yes; 

60$ ASSIGN: Ahmad Available?.NumberOut 

True=Ahmad Available?.NumberOut True + 1:NEXT(2$); 


61$ ASSIGN: Ahmad Available?.NumberOut 

False=Ahmad Available?.NumberOut False + 1:NEXT(3$); 


; Model statements for module: Process 2 

r 

2$ ASSIGN: Ahmad Service.NumberIn=Ahmad 

Service.Numberln + 1: 

Ahmad Service.WIP=Ahmad 

Service.WIP+1; 

63$ DELAY: MinutesToBaseTime(NORM( 3 , 

0.5 )),,VA; 

62$ RELEASE: Ahmad,1; 
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110$ ASSIGN: 

Service.NumberOut + 1: 


Ahmad Service.NumberOut=Ahmad 


Ahmad Service.WIP=Ahmad 

Service.WIP-1:NEXT(4$); 


; Model statements for module: Dispose 1 

r 

4$ ASSIGN: Customers 

Leave.NumberOut=Customers Leave.NumberOut + 1; 

113$ DISPOSE: Yes; 


; Model statements for module: Process 3 

r 

3$ ASSIGN: Bakur Service.NumberIn=Bakur 

Service.Numberln + 1: 

Bakur Service.WIP=Bakur 

Service.WIP+1; 


115$ 

DELAY: 

MinutesToBaseTime(NORM( 4 , 1 

)),,VA; 



114$ 

RELEASE: 

Bakur, 1 ; 

162$ 

ASSIGN: 

Bakur Service.NumberOut=Bakur 


Service.NumberOut + 1: 

Bakur Service.WIP=Bakur 

Service.WIP-1:NEXT(4$); 
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4.j-ax\V^ Aj^\j AjS ^aJJ c^liJ Jo u*n c_Ja 

ATM Transactions J' Aj i_l=^ diXil*^ _1 
Teller Operation j^ dibLc. -2 


"Drive Thru" Transactions oj4^' o* -3 


_ (J^alxlixs (_J^1 j 1 ' I-i'nNfl i^yaJjj Aa-ikJl jjj^JallLall '^^ C ’ dA’ L " 1 

^alc. _ji-> '■« ;^js^xu]l 


Drive Thru Customers 


Teller Customers 


ATM Customers 





Drive Thru Customers 



o 



Ajl^)x^o\l CjLiIaC. 
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Teller Customers 



o 


ATM Customers 


i_±ajLull c-Jp. 



0 



Advanced Transfer Mdules j ^ Saja?. u^a *.j ^^ 

.Route Module j Station Module ^ 


Station Module oa *.j 
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Station 1 


C* iW'l Lq jl La (jl^a ^ AaJJ ^Cjlia^-a <Ac. jl^ SJa^-a C_fl^)xj DA^.^31 j 

.CjULxII ^j£L<al Li^jAj 1^3 CjUa^oll 2)-^ Ai^^a^-a1 aJL^. ^^3 j # 4_iLa*Jl 

; JUill£ AJlal ^k LJlc. ^.w'u.nj 
> <LLal^)^Jl dlVI A^Iala -1 
# a^ 3 a^)£ i*.La s-l^lu Lil^j 4x- -2 

•iSj^J* (3 j^ cjt* Alklo -3 



Station - Advanced Transfer 



Name 

Station Type 

Station Name 

1 

Station 1 

IStation 

J Station 1 


SIMAN A*L Ajjaail ciL 

PROJECT, "Unnamed Project","Dr. A. 

Barry",,,No,Yes,Yes,Yes,No,No,No; 

STATIONS: Station 1; 
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REPLICATE, 


1, , ,Yes,Yes,,,,24,Hours,No,No; 


SIMAN ^ ciL. 

Model statements for module: Station 1 


0 $ 

STATION, 

Station 1; 

3$ 

DELAY: 

0.0,,VA; 


Route Module j 


Route 1 


.jjlSIlj A-Ajlii A-lltill AIi^.a'1 ^1\ A A \X,A A,J-a^x> (Jib ^a^jj 

^kb cj'O 

# J_joia]| A a Ux)!' CjUIaC. A.la^kA ^\\ ^lix-sallll ^ 5 ^ A.xJn^ JLuj^jI - J 

t A. m.A AJjllal ^x.laA ^3 jLujj! -2 

lg,x.rol^k. illjjj 



Route ■ 

Advanced T ransfer 



Name 

Route Time 

Units Destination Type Station Name 

1 

Route 1 

1°._1 

Hours Station Station 1 

1 


SIMAN 4*1» UL 


316 





























PROJECT, "Unnamed Project","Dr. A. 

Barry",,,No,Yes,Yes,Yes,No,No,No; 

STATIONS: Station 1; 

REPLICATE, 1,,,Yes,Yes,,,,24,Hours,No,No; 

SIMAN AxL liL. 

r 

; Model statements for module: Route 1 

r 

0$ ROUTE: 0.,Station 1; 
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oiaU Create ^i^ull 


Create • Basic Process 



Name 

Entity Type 

Type 

1 

Drive thru customers 

DriveCustomer 

Random (Expo) 

2 

People enter to utilize tellers 

TellerCustomer 

Random (Expo) 

3 

ATM Customers arrive 

ATM Customer 

Random (Expo) 



Process Aj^j 


Process - Basic Process 


Name 

Type 

Action 

Priority 

1 

Window Teller Area 

Standard 

Seize Delay Release 

Medium(2) 

2 

Customer Banking Area 

Standard 

Seize Delay Release 

Medium(2) 

3 

ATM Processing 

Standard 

Seize Delay Release 

Medium(2) 


Resources 

Delay Type 

Units 

Allocation 

1 rows 

Uniform 

Minutes 

Value Added 

1 rows 

Expression 

Minutes 

Value Added 

1 rows 

Uniform 

Minutes 

Value Added 


Minimum 

Maximum 

Expression 

Report Statistics 

4 

20 

1 

F 

.5 

1.5 

expo(17) 

F 

7 

12 

1 

F 




Resources 


_ 

Type 

Resource Name Quantity 


IResource 

- [Window Teller 1 

Double-click hereto add a new row. 


M 
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Resources 


R 

Type 

Resource Name Quantity 

1 

IResource ▼ I 

ATM Machine 1 


Double-click here to add a new row. 


oialj (Sj jJo'ul l djUL*Jl Station Module 8 Aa.jj 


Station • 

Advanced T ransfer 




Name 

Station Type 

Station Name 

1 

Drive Thru Station 

Station 

Drive Thru_St 

2 

Drive Thru Window 

Station 

Drive Window_St 

3 

Drive Exit 

Station 

Drive Thru Exit_St 

4 

Bank Door 

Station 

Bank Door_St 

5 

Teller Area 

Station 

Teller Area_St 

6 

Exit Bank 

Station 

Exit Bank_St 

7 

ATM Entrance 

Station 

ATM_Entry 

8 

|ATM Area I 

Station 

ATM Mach_ST 


l^aloiali (aJ JJolal l CllbiaaJl (j-*) Route Module kill6 j 


Route • 

Advanced T ransfer 






Name 

Route Time 

Units 

Destination Type 

Station Name 

1 

Driving to Window 

UNF( 5, 7) 

minutes 

Station 

iDrive Window St ▼ I 

2 

Drive Thru Exit 

5 

minutes 

Station 

Drive Thru Exit_St 

3 

Move to teller window 

UNF( 5, 7) 

minutes 

Station 

Teller Area_St 

4 

Leave Bank 

5 

Minutes 

Station 

Exit Bank_St 

5 

Route 5 

UMF( 4,6) 

minutes 

Station 

ATM Mach_ST 

6 

Leave ATM Area 

5 

minutes 

Station 

Exit Bank_St 


l^alji. ojiaU Dispose jj 
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Arena ls * 


j£lj ) Arena £* a *,ji l5^'j Input Analyser J2 =>a gyd-jjJ <»■ 

Alxi£JI A^Axsj]| 1^-al^kILuV lillij “Calk. djUllJ LS Jc- 4j" dll*J jjJ (jjflalll (I g ~'<~- 


.( Input-Data Modeling A-lk.A*Jl diULuIl A^.±*i Liajl j) Quatitative Modeling 


£3 ji <_$(jA? cJj-^ ASCII File l —<ila ^ 4-alkJl CjULnll ^jkajj 

^3 AjjLuAa ^JC- (jl (jl L<^ A^.1 ^ ^jJoxai'I ^3 ClAjLnll JiJiC. Jlkj] 

jl Arena Cy* Jiujjj *.dst ^ <>La\l 

Arena l£ j^3 ij aI^JI 



(jLkjl ojislj ^Jaj2 0 JakjJai jl New File J-iki A.j»an^)ll A.,a ll.sll jj-a 
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Use Existing ^ Data File £ File jl' ^ £ 


Edit View Fit Options Window Help 

J [5 [d2 K? 


New 

Open... 

Close 


Ctri+N 

Ctrl+O 


Save 
Save As. 


Ctrl+S 



Data File 

a 

Use Existing... | 

■ ■ ii J 

Print Preview 

Generate New... 


Print... CtrlnP 
Print Setup... 


Send... 


-ile 


Exit 


._kLJl jLili.1 siaU j * 
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gr.Vn^ Open aJ ls'^j CjliLnl! ^jJi ^ 



^^jJal^i^VI AAtJl ^A liA^ 4-la 3 1 Lijl^ djULnll ^^jAa (J£joj ^j\ 

Fit All Ajjjjj^)1I A-ojlSlI 0-° Fit ^ 5 ^ 
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| Options Windc 

Beta 

Empirical 

Erlang 

Exponential 

Gamma 

Lognormal 

Normal 

Triangular 

Uniform 

Weibull 


Fit All 




Uj* K-S Test K-S Test j Chi Square Test c S j 


Options 


Window 


Data Fit... 


Parameters ► 


Colors ► 





4 Nj'ill dul£ AikAxill CjULnl] 


Distribution Summary 

Distribution: Weibull 
Expression: WE1B(4.91, E03) 
Square Error: 0.000756 


Chi Square Test 
Number of intervals = 15 
Degrees of freedom =12 
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Test Statistic = 14.4 

Corresponding p-value 


= 0.284 


Kolmogorov-Smirnov Test 
Test Statistic = 0.0176 
Corresponding p-value >0.15 

Data Summary 


Number of Data Points = 

Min Data Value 

= 0.0022 

Max Data Value 

= 38.5 

Sample Mean 

= 4.92 

Sample Std Dev 

= 5.01 

Flistogram 

Summary 

Histogram Range 

= 0 to 39 


N umber of Intervals =31 

Fit All 


S UMMARY. OUT ^-kLj 


Document: C:\Documents and Settings\amb\Desktop\InputAnalysis\exp.dst 
Data File: C:\Documents and Settings\amb\Desktop\InputAnalysis\exp.dst 
Function Sq Error 


Weibull 0.000756 

Gamma 0.000818 

Erlang 0.000846 

Exponential 0.000846 
Beta 0.00203 
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Lognormal 

0.00625 

Normal 

0.0391 

Triangular 

0.0632 

Uniform 

0.0957 


.CjliLn]! ^ lc. J^niaj (J i 1 j& (jjjj jjJ (jl Ja^^f 

-}A*J <LLoJI (jl iaa.V t _ s -lc- <_£jlj£ill £J jjjll CllUa Aic. jjjlj (jiajxlaij i_fi jjjj 

Ijj-a CiLiall aac. jjii .3 1 ^Ua 


Options [ 

Help 

Data Fit... 

^ k.O 

1 Parameters ► 

Histogram... | 

Colors ► 

Distribution... 

J f 





^cjjjj Ljjlj Jjilkjll al»J«l OK 20 <4 jUs]| AiC- l.IXtJaj 


Distribution Summary 

Distribution: Exponential 
Expression: EXPO(4.92) 

Square Error: 0.000421 

Chi Square Test 
Number of intervals = 11 
Degrees of freedom = 9 
Test Statistic = 6.98 

Corresponding p-value =0.639 
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Kolmogorov-Smirnov Test 
Test Statistic = 0.0192 
Corresponding p-value >0.15 

Data Summary 


Number of Data Points = 

Min Data Value 

= 0.0022 

Max Data Value 

= 38.5 

Sample Mean 

= 4.92 

Sample Std Dev 

= 5.01 


Histogram Summary 


Histogram Range = 0 to 39 
Number of Intervals = 20 

.ClULull t _ s 3c. jA ^jVl (ji 


Fit All 


Document: C:\Documents and Settings\amb\Desktop\InputAnalysis\exp.dst 
Data File: C:\Documents and Settings\amb\Desktop\InputAnalysis\exp.dst 


Function 

Sq Error 

Erlang 

0.000421 

Exponential 

0.000421 

Gamma 

0.000422 

Weibull 

0.00048 
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Beta 

0.00277 

Lognormal 

0.00784 

Normal 

0.06 

Triangular 

0.101 

Uniform 

0.148 


(j" 0 4, tool's £jjjlll (ji Ja^V 

1 0 ‘"'' AiC. jl£ j] ULa 


Distribution Summary 

Distribution: Exponential 

Expression: EXPO(4.92) 

Square Error: 0.000068 

Chi Square Test 
Number of intervals = 6 
Degrees of freedom = 4 
Test Statistic = 0.959 

Corresponding p-value >0.75 

Kolmogorov-Smirnov Test 
Test Statistic = 0.0192 
Corresponding p-value >0.15 

Data Summary 


Number of Data Points = 

Min Data Value 

= 0.0022 

Max Data Value 

= 38.5 

Sample Mean 

= 4.92 

Sample Std Dev 

= 5.01 


Histogram Summary 
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Histogram Range = 0 to 39 
Number of Intervals =10 

Fit All 


Document: C:\Documents and Settings\amb\Desktop\InputAnalysis\exp.dst 
Data File: C:\Documents and Settings\amb\Desktop\InputAnalysis\exp.dst 
Function Sq Error 


Erlang 6.8e-005 


Exponential 6.8e-005 

Weibull 0.000107 

Gamma 0.000166 

Beta 0.00158 

Lognormal 0.00868 

Normal 0.0976 

Triangular 0.202 

Uniform 0.281 
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1 Jala 

(JLaaJI 


Operators 

Description 

The following table includes mathematical operators and logical operators sup¬ 
ported by Arena. Standard math priority rules are used to evaluate complex 
equations. 


Operator 

Operation 

Priority 

Math Operators 

** 

Exponentiation 

1 (highest) 

/ 

Division 

2 

* 

Multiplication 

2 

- 

Subtraction 

3 

+ 

Addition 

3 

Operator 

Operation 

Priority 

Logical Operators 

n 

n 

O' 

LLI 

Equality comparison 

4 

.NE., <> 

Non-equality comparison 

4 

.LT., < 

Less than comparison 

4 

.GT., > 

Greater than comparison 

4 

.LE. , <= 

Less than or equal to 
comparison 

4 

.GE. , >= 

Greater than or equal to 
comparison 

4 

.AND., && 

Conjunction (and) 

5 

.OR., 11 

Inclusive disjunction (or) 

5 


Note that == is a logical operator and = is an assignment operator. Use == to test 
whether two items have the same value; use = to set a value, as in the Assign module. 
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2 ( 3 ^ 

JIj2I 

Math Functions 

Description 

Arena provides 20 standard mathematical functions. Each function takes a pa¬ 
rameter list enclosed in parentheses. These parameters may be specified as con¬ 
stants or expressions when used in a model. 

Remarks 

The geometric functions (ACOS, ASIN, ATAN, HCOS, HSIN, HTAN, COS, SIN, 
TAN) take a value specified in radians. 


Function 

Description 

ABS( a ) 

Absolute value 

ACOS( a ) 

Arc cosine 

AINT( a) 

Truncate 

AMOD( al , a2 ) 

Real remainder, returns (al -IAINT(a1/a2)*a2)) 

ANINT(a) 

Round to nearest integer 

ASIN( a ) 

Arc sine 

ATAN( a ) 

Arc tangent 

COS( a ) 

Cosine 

EP( a ) 

Exponential (e J ) 

HCOS( a ) 

Hyperbolic cosine 

HSIN(a) 

Hyperbolic sine 

HTAN( a) 

Hyperbolic tangent 

MN( al , a2 ,...) 

Minimum value 

MODI al , a2 ) 

Integer remainder, same as AMOD except the 
arguments are truncated to integer values first 

MX( al , a2 ,...) 

Maximum value 
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Math Functions (cont.) 


Function 

Description 

LN( a) 

Natural logarithm 

LOG( a ) 

Common logarithm 

SIN( a ) 

Sine 

SQRT( a) 

Square root 

TAN( a ) 

Tangent 
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SIMAN y j. 

SIMAN Constructs Variables 

Description 

For each construct type, a variable is provided that returns the number of con¬ 
structs defined in a simulation model. Additional variables return the number of 
blocks in the model, number of active entities, etc. Unless otherwise noted, 
these variables remain constant throughout a simulation run. Each of these vari¬ 
ables returns an integer quantity. They are not user-assignable. 


Variable 

Element Name or Description 

MXARR 

Number of ARRIVALS 

MXASM 

Number of Named Attribute Symbols 

MXATT 

Number of ATTRIBUTES 

MXBKG 

Number of BLOCKAGES 

MXBLK 

Number of Blocks in SIMAN model 

MXCNT 

Number of COUNTERS 

MXCNV 

Number of CONVEYORS 

MXCST 

Number of CSTATS 

MXDSB 

Number of DISTRIBUTIONS 

MXDST 

Number of DSTATS 

MXENT 

Number of Entities active in the model (changes 
throughout the simulation run) 

MX EXP 

Number of EXPRESSIONS 

MXFAL 

Number of FAILURES 

MXFIL 

Number of FILES 

MXFRQ 

Number of FREQUENCIES 

MXINX 

Number of INTERSECTIONS 

MXLEV 

Number of LEVELS 
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SIMAN Constructs Variables (cont.) 


Variable 

Element Name or Description 


MXLNK 

Number of LINKS 


MX NET 

Number of NETWORKS 


MXPAR 

Number of PARAMETERS 


MXQUE 

Number of QUEUES 


MXRAT 

Number of RATES 


MXREC 

Number of RECIPES 


MXRES 

Number of RESOURCES 


MXRLN 

Number of REPORTLINES 


MXRPT 

Number of REPORTS 


MXRUL 

Number of RULES 


MXSCH 

Number of SCHEDULES 


MXSEE 

Number of SEEDS 


MXSEQ 

Number of SEQUENCES 


MXSET 

Number of SETS 


MX ST A 

Number of STATIONS 


MXSTR 

Number of STORAGES 


MXSTS 

Number of STATICS 


MXSTT 

Number of STATESETS 


MXTAB 

Number of TABLES 


MXTAL 

Number of TALLIES 


MXTRN 

Number of TRANSPORTERS 


MXVAR 

Number of VARIABLES 


MXVSM 

Number of Named Variable Symbols 
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Summary Table of Variables 

Attributes and Entity-Related Variables 
General Attributes 

Variable Arguments Description 


"Attribute Name 

Index 1, Index 2 

General-purpose entity 
attribute 

"A 

Attribute Number 

I, Entity Numberl* 

General-purpose entity attribute 

"Entity.Type 

[Entity Numberl 

Entity-type attribute 

"Entity.Picture 

[Entity Numberl 

Entity animation attribute 

Entity.Seria IN umber 

— 

Entity serial number 

"Entity.Jobstep 

[Entity Numberl 

Entity jobstep (sequence index) 
attribute 

"Entity.Sequence 

[Entity Numberl 

Entity sequence attribute 

"Entity.Station 

[Entity Numberl 

Entity station location attribute 

Time Attributes 



Variable 

Arguments 

Description 

Entity.CreateTime 

— 

Entity creation time attribute 

Entity.StartTime 

— 

Entity start time attribute 

Entity.VATime 

_ 

Entity value-added time 
attribute 

Entity.NVATime 

— 

Entity non-value-added time 
attribute 

Entity.WaitTime 

— 

Entity waiting time attribute 

Entity.TranTime 

— 

Entity transfer time attribute 

Entity.OtherTime 

— 

Entity other time attribute 


° Assignable 

* Entity number is an optional argument that permits referencing and assigning attributes of remote 
entities. 


4 
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Cosl Attributes 


Variable 

Arguments 

Description 

“Entity.HoldCostRate 

— 

Entity holding cost rate 

Entity .VACost 

— 

Entity valued-added cost 
attribute 

Entity.NVACost 

— 

Entity non-valued added cost 
attribute 

Entity .WaitCost 

— 

Entity waiting cost attribute 

Entity .TranCost 

— 

Entity transfer cost attribute 

Entity .OtherCost 

— 

Entity other cost attribute 

Entity-Type Variables 

Variable 

Arguments 

Description 

Entitiesln 

Entity Type 

Number of entities in 

EntitiesOut 

Entity Type 

Number of entities out 

EntitiesWIP 

Entity Type 

Number of entities in process 

InitialPicture 

Entity Type 

Initial picture 

InitialHoldCostRate 

Entity Type 

Initial hold cost rate 

InitialVACost 

Entity Type 

Initial value-added cost 

InitialNVACost 

Entity Type 

Initial non-value-added cost 

InitialWaitCost 

Entity Type 

Initial waiting cost 

InitialTranCost 

Entity Type 

Initial transfer cost 

InitialOtherCost 

Entity Type 

Initial other cost 
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Group Member Variables 


Variable 

Arguments 

Description 

AG 

Rank, Attribute 
Number 

Group member attribute 

ENTINGROUP 

Rank [, Entity 
Number]* 

Grouped entity number 

GRPTYP 

[Entity Number] 

Group type 

ISG 

Rank 

Grouped entity IS attribute 

MG 

Rank 

Grouped entity M attribute 

NSG 

Rank 

Grouped entity NS attribute 

NG 

[Entity Number]* 

Number of grouped entities 

SAG 

Attribute Number 

Sum of grouped entity 
attributes 

Olher Enlilv Variables 



Variable 

Arguments 

Description 

°ATTR 

Attribute Number 

I, Index 1, Index 2| 

Attribute value 

IDENT 

— 

Active entity number 

NUMENT 

— 

Number of active entities 

Calendar Variables 



Variable 

Arguments 

Description 

FIRSTINCAL 

— 

First entity on the calendar 

N EXTIN CAL 

Entity Number 

Next entity on the calendar 


° Assignable 

* Entity number is an optional argument that permits referencing and assigning attributes of remote 
entities. 
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Continuous Variables 
Level Variables 


Variable 

Arguments 

Description 

“Level Name 

Index 1, Index 2 

Named level variable 

°S 

Level Number 

Level variable 

Rate Variables 



Variable 

Arguments 

Description 

“Rate Name 

Index 1,Index 2 

Named rate variable 

“D 

Rate Number 

Rate variable 

Conveyor Variables 



General 



Variable 

Argument 

Description 

ICS 

Conveyor ID 

Conveyor status indicator 
(0 = idle, 1 = moving, 

2 = blocked, 3 = inactive) 

MLC 

Conveyor ID 

Conveyor length 

°vc 

Conveyor ID 

Conveyor velocity 


° Assignable 
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Convevinu Enlilv Vari, 

Variable 

ables 

Argument 

Description 

CLA 

Conveyor ID 

Length of accumulated entities 

LC 

Conveyor ID 

Number of occupied cells 

LEC 

Conveyor ID 

Length of conveying cells 

NEA 

Conveyor ID 

Number of accumulated entities 

NEC 

Conveyor ID 

Number of conveying entities 

CNVDST 

Conveyor Number, 
Entity Number 

Entity location on conveyor 

Queue Variables 

General Queue Variables 


Variable 

Arguments 

Description 

ENTATRANK 

Rank, Queue ID 

Entity number of queued entity 

FIRSTINQ 

Queue ID 

First entity number in queue 

LASTINQ 

Queue ID 

Last entity number in queue 

NQ 

Queue ID 

Number in queue 
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Queued Enlilv Variables 


Variable 

Arguments 

Description 

AQUE 

Queue ID, Rank, 
Attribute Number 

Attribute of queued entity 

ISQUE 

Queue ID, Rank 

Sequence index attribute of 
queued entity 

MQUE 

Queue ID, Rank 

Station attribute of queued 
entity 

NSQUE 

Queue ID, Rank 

Sequence number attribute of 
queued entity 

PREDECESSOR 

Entity Number 

Queued entity predecessor 

SAQUE 

Queue ID, 

Attribute Number 

Sum of attributes of queued 
entities 

SUCCESSOR 

Entity Number 

Queued entity successor 

Resource Variables 



General Resource 

Variables 


Variable 

Argument 

Description 

IRF 

Resource ID 

Resource failure 

“MR 

Resource ID 

Resource capacity 

NR 

Resource ID 

Number of busy resource units 

RESUTIL 

Resource ID 

Resource utilization 

RESSEIZES 

Resource ID 

Number of seizes 

RTYP 

Resource ID 

Resource type 

LR 

Resource ID 

Resource location 

“STATE 

Resource ID 

Resource state 

STATEVALUE 

Resource Expr, 
StateString 

Resource stateset 


° Assignable 
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General Resource Variables (cont.) 


Variable 

Argument 

Description 

IDLE RES 

— 

Idle resource state constant 

BUSY RES 

— 

Busy resource state constant 

INACTIVE RES 

— 

Inactive resource state constant 

FAILED RES 

— 

Failed resource state constant 

Time and Replication Variables 


Variable 

Argument 

Description 

°MREP 

— 

Maximum replications 

NREP 

— 

Replication number 

°TFIN 

— 

Final simulation time 

TNOW 

— 

Current simulation time 

System Response Variables 


Throughput 



Variable 

Argument 

Description 

Total.Throughput 

— 

Total entity throughput 

Costs Variables 



Variable 

Argument 

Description 

Total. VACost 

— 

Total value-added cost 

Total.NVACost 

— 

Total non-value-added cost 

Total.WaitCost 

— 

Total waiting cost 

Total.TranCost 

— 

Total transfer cost 


° Assignable 
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Costs Variables (cont.) 


Variable 

Argument 

Description 

Total.OtherCost 

— 

Total other cost 

Total. EntityCost 

— 

Total entity cost 

Total. ResUseCost 

— 

Total resource usage cost 

Total.ResBusyCost 

— 

Total resource busy cost 

Total. ResIdleCost 

— 

Total resource idle cost 

Total. ResourceCost 

— 

Total resource cost 

Total.SystemCost 

— 

Total system cost 

Statistics Collection Variables 


Counter Statistics 



Variable 

Argument 

Description 

°MC 

Counter ID 

Count limit 

NC 

Counter ID 

Count value 

Time-Persistent Statistics (Cstat) 


Variable 

Argument 

Description 

CAVG 

Cstat 1D 

Average value 

CMAX 

Cstat ID 

Maximum value 

CMIN 

Cstat ID 

Minimum value 

CSTD 

Cstat ID 

Standard deviation 

CTPD 

Cstat ID 

Time period 

CHALF 

Cstat ID 

Half-width 

CVALUE 

Cstat ID 

Last recorded value 

CBATCH 

Cstat ID 

Average value in batch 


° Assignable 
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Time-Persistent Statistics (Cstat) (cont.) 

Variable Argument Description 


CNUMBAT 

Cstat ID 

Number of batches 

CBATSIZ 

Cstat ID 

Batch size 

Time-Persistent Statistics (Dstat) 


Variable 

Argument 

Description 

DAVG 

Dstat ID 

Average value 

DMAX 

Dstat ID 

Maximum value 

DMIN 

Dstat ID 

Minimum value 

DSTD 

Dstat ID 

Standard deviation 

DTPD 

Dstat ID 

Time period 

DHALF 

Dstat ID 

Half-width 

DVALUE 

Dstat ID 

Last recorded value 

DBATCH 

Dstat ID 

Average value in batch 

D NUMB AT 

Dstat ID 

Number of batches 

DBATSIZ 

Dstat ID 

Batch size 

Frequencies Statistics 

Variable 

Arguments 

Description 

FAVG 

Frequency ID, 
Category 

Average time in category 

FCATS 

Frequency ID 

Number of categories 

FCOUNT 

Frequency ID, 
Category 

Frequency category count 

"FHILIM 

Frequency ID, 
Category 

Frequency category high limit 


° Assignable 
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Frequencies Statistics (cont.) 


Variable 

Arguments 

Description 

“FLOLIM 

Frequency ID, 
Category 

Frequency category low limit 

FSTAND 

Frequency ID, 
Category 

Standard category percent 

FRQTIM 

Frequency ID, 
Category 

Time in category 

FRESTR 

Frequency ID, 
Category 

Restricted category percent 

FTOT 

Frequency ID 

Total frequency time 

FTOTR 

Frequency ID 

Restricted frequency time 

FVALUE 

Frequency ID 

Last recorded value 


Tally Statistics 

Variable Argument Description 


TAVG 

Ta 

>y 

ID 

Average value 

TMAX 

Ta 

■y 

ID 

Maximum value 

TMIN 

Ta 

'y 

ID 

Minimum value 

TNUM 

Ta 

!y 

ID 

Number of observances 

TSTD 

Ta 

!y 

ID 

Standard deviation 

THALF 

Ta 

'y 

ID 

Half-width 

TVALUE 

Ta 

!y 

ID 

Last recorded value 

TBATCH 

Ta 

!y 

ID 

Average value in batch 

TNUMBAT 

Ta 

'y 

ID 

Number of batches 

TBATSIZ 

Ta 

ly 

ID 

Batch size 


° Assignable 
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Out [Jill Statistics 


Variable 

Argument 

Description 

OVALUE 

Output ID 

Last recorded value 

Post-Run Statistics 

Variable 

Argument 

Description 

ORUNAVG 

Output ID 

Average value 

ORUNMAX 

Output ID 

Maximum value 

ORUNMIN 

Output ID 

Minimum value 

ORUNHALF 

Output ID 

Half-width 

Transporter Variables 

General Status Variables 


Variable 

Arguments 

Description 

"IT 

Transporter ID, 
Unit Number 

Transporter unit status 

MT 

Transporter ID 

Number of active units 

NT 

Transporter ID 

Number of busy units 

°VT 

Transporter ID 

Transporter set velocity 

"VTU 

Transporter ID, 
Unit Number 

Transporter unit velocity 


° Assignable 
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Free-Palh Transporter 

Variable 

Variables 

Arguments 

Description 

ID 

Transporter ID, 

Station ID 

Transporter distance 

IDIST 

Distance Set ID, 
Beginning Station ID, 
Ending Station ID 

Distance set value 

LT 

Transporter ID, 

Unit Number 

Transporter location 

Guided Transporter Variables 


Variable 

Arguments 

Description 

ACC 

Transporter ID 

Acceleration 

DEC 

Transporter ID 

Deceleration 

ISZT 

Transporter ID, 

Unit Number 

Size type 

LDL 

Transporter ID, 

Unit Number 

Destination link 

LDX 

Transporter ID, 

Unit Number 

Destination intersection 

LDZ 

Transporter ID, 

Unit Number 

Destination zone number 

LT 

Transporter ID, 

Unit Number 

Intersection location 

LTL 

Transporter ID, 

Unit Number 

Link location 

LTZ 

Transporter ID, 

Unit Number 

Zone location 

NSZT 

Transporter ID, 

Unit Number 

Transporter size value 

TAZ 

Transporter ID, 

Unit Number 

Zone arrival time 
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Guided Transporter Variables (cont.) 


Variable 

Arguments 

Description 

TVF 

Transporter ID 

Turning velocity factor 

TWZ 

Transporter ID, 

Unit Number 

Time waiting in zone 

Guided Network Variables 


Variable 

Arguments 

Description 

INXNUM 

Station ID 

Intersection number 

IDSNET 

Network ID, 
Beginning Inter¬ 
section ID, Ending 
Intersection ID 

Network distance 

LENZ 

Link ID 

Zone length 

LNKNUM 

Beginning Inter¬ 
section ID, Ending 
Intersection ID 

Connecting link 

LTYP 

Link ID 

Link type 

LX 

Intersection ID 

Intersection length 

MZ 

Link ID 

Number of zones 

NDX 

Link ID 

Destination intersection 

NEXTX 

Network ID, Begin¬ 
ning Intersection ID, 
Destination Inter¬ 
section ID 

Next travel intersection 

NL 

Link ID 

Number of occupied zones in 
link 

NX 

Intersection ID 

Intersection status 

NXB 

Link ID 

Beginning intersection 

NXE 

Link ID 

Ending intersection 


346 




















Guided Network Variables (cont.) 


Variable 

Arguments 

Description 

NZ 

Link ID, Zone 

Number 

Zone status 

VL 

Link ID 

Link velocity factor 

VX 

Intersection ID 

Intersection velocity factor 

scellaneous Variables 


Blockage Status Variable 


Variable 

Argument 

Description 

NB 

Blockage ID 

Current blockage quantity 

Expressions 

Variable 

Arguments 

Description 

ED 

Expression Number 

Expression value 

EXPR 

Expression Number 
[ Index 1, Index 2 | 

Expression value 

Expression Name 

Index 1, Index 2 

Expression value 

Functions 

Variable 

Arguments 

Description 

NSYM 

Symbol Name 

Symbol number 

NUMBLK 

[ Block Label | 

Block number 

TF 

Table ID, X Value 

Table function value 

UF 

User Function 
Number 

User-coded function 

STR 

(constructType, 
const ructNum 
[,subConst ructNuml) 

Symbol name 
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General-Purpose Global Variables 


Variable 

Arguments 

Description 

°V 

Variable Number 

Variable value 

°VAR 

Variable Number 
[Index 1, Index 2 | 

Variable value 

°Variable Name 

Index 1, Index 2 

Variable value 

Parameters 



Variable 

Arguments 

Description 

CO 

Parameter Set ID 

Constant value 

NMPAR 

Parameter Set ID 

Number of parameter values 

op 

Parameter Set ID, 
Parameter Number 

Parameter value 

Resource Cost Variables 


Variable 

Argument 

Description 

NSEXPO 

Schedule ID 

Non-stationary exponential 
distribution 

SchedValue 

Schedule ID 

Schedule value 

Search and FINDI Index Variable 


Variable 

Argument 

Description 

°J 

— 

Search index variable 


° Assignable 
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Set Variables 


Variable 

Arguments 

Description 

MEMBER 

Set ID, Index 

Set member 

MEMIDX 

Set ID, Member ID 

Member index in set 

NUMMEM 

Set ID 

Number of members 

Station Variables 

Variable 

Arguments 

Description 

INXNUM 

Station ID 

Intersection number 

MSQ 

Sequence ID, 
Sequence Index 

Sequence station 

NE 

Station ID 

Number of entities transferring 

Storage Variable 

Variable 

Argument 

Description 

NSTO 

Storage ID 

Number of entities in storage 


Slack Variables 


Variable 

Arguments 

Description 

Diff.StartTime 

— 

Difference in saved start time 

Diff.VATime 

— 

Difference in value-added time 

Diff.VACost 

— 

Difference in value-added cost 

Diff.NVATime 

— 

Difference in non-value-added 
time 

Diff.NVACost 

— 

Difference in non-value-added 
cost 

Diff.WaitTime 

— 

Difference in waiting time 
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Stack Variables (cont.) 


Variable 

Arguments 

Description 

Diff.WaitCost 

— 

Difference in waiting cost 

Diff.TranTime 

— 

Difference in transfer time 

Diff.TranCost 

— 

Difference in transfer cost 

Diff.OtherTime 

— 

Difference in other time 

Diff.OtherCost 

— 

Difference in other cost 
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LCjULlJI 


Enter Data 


Station 

Part A Arrive 

Arrival Data 

Batch Size 

1 

Time Between 

EXPO(5) 

Mark Time Attribute 

Arrival Time 

Leave Data 

Station 

Part A Prep 

Route Time 

2 

Assignments 

Attribute 

Sealer Time 

Value 

TRIA(1,3,4) 


AjM aiaUll j^j Assign... Jc. Jaijjai ^ 
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Assign 


-2.I-*] 


Assignments: 




OK Cancel Help 


AJIHII oiaUl] Add. . . JaijJai 



a^K fU siaUJI ^ Sealer Time ^11 ^ ^ Attribute 

oilj^i dial OK £ Value: ^ siaUJI TRIA(1,3,4 )j Attribute: 

;^LLa£ diULnll Arrive 2 u-^ <_i*d 


Enter Data 
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Station 

Part B Arrive 

Arrival Data 

Batch Size 

4 

Time Between 

EXPO(30) 

Mark Time Attribute 

Arrival Time 

Leave Data 

Station 

Part B Prep 

Route Time 

2 

Assignments 

Attribute 

Sealer Time 

Value 

NORM(2.4,0.5) 


Enter Data 

Station 

AulLiJl CjULuII jjj ja JaLxJal Server 1 <j3) jVl 

Part A Prep 

Server Data 

Resource 

Part A Prep R 

Capacity Type 

Capacity 

Capacity 

1 

Process Time 

TRIA(1,4,8) 

Leave Data 

Station 

Sealer 

Route Time 

2 


aialill ^gk La£ j^jla 
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cAiUJl j jiij-a ijuJal Server 2 jVl 


Enter Data 


Station 

Part B Prep 

Server Data 

Resource 

Part B Prep R 

Capacity Type 

Capacity 

Capacity 

1 

Process Time 

TRIA(3,5,10) 

Leave Data 

Station 

Sealer 

Route Time 

2 


AaMI SlaUll jaila 
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: ^ j ijpj* Inspect 1 <^j <_£iii 


Enter Data 


Station 

Sealer 

Server Data 

Resource 

Sealer _R 

Capacity Type 

Capacity 

Capacity 

1 

Process Time 

Sealer Time 

Failure Probability 

0.09 

Pass Inspection Leave Data 

Station 

Shipping 

Route Time 

2 

Fail Inspection Leave Data 

Station 

Rework 

Route Time 

2 
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aJU]| SjSUll 



: ^ j Inspect 2 ^ Ls^' lMj 


Enter Data 

Station Rework 

Server Data 
Resource 
Capacity Type 
Capacity 
Process Time 
Failure Probability 
Pass Inspection Leave Data 

Station Salvaged Parts 


Rework _R 
Capacity 

1 

EXPO(45) 

0.2 
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Route Time 


2 


Fail Inspection Leave Data 

Station Scrap 

Route Time 2 



aJIIJI cjLLJl Jialj Depart 3 


Enter Data 
Station 
Count 

Counter 

Increament 

Tally 


Shipping 


ShippingC 

1 
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Tally 


ShippingTa 


Type of Statistics 
Attribute 


Arrival Time 


AjIIjII SiaUll 



aJIIII CjUUJI Jialj Depart 2 of. j* 


Enter Data 
Station 
Count 

Counter 

Increament 


Salvaged Parts 


Salvaged Parts _C 

1 
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Salvaged Parts _Ta 


Tally 
Tally 

Type of Statistics 

Attribute Arrival Time 


U\l\\ Sialill jAiia 



AJUill cjUUJl Jialj Depart 1 ^3^ op 


Enter Data 


Station 

Scrap 

Count 

Counter 

Scrap _C 

Increament 

1 

Tally 

Tally 

Scrap _Ta 
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Type of Statistics 
Attribute 


Arrival Time 


Ajfljll Sialill jAiia 



j Simulate ^ up. j-* ■ H ' j 


Replicate 

Number of Replications 1 

Beginning Time 0.0 

Length of Replication 2000 
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(_£Jj i_i JxxJ al£La-a]l lAii i_a jxii RUN > GO J*»**^*»^-j cdidj al£l^„a" jjVl 

;^Jlj]| jjjalsH al£La-a]l ^(»~'" Lall^j ^ j^a-lll 4 aV'A ^ll ^3 (_Jiiu j dll-li. 

jjj£j3)j El£L^il ^ x j-.' 


ARENA Simulation Results 
amb - License #9400000 


Summary for Replication 1 of 1 


Project: Electronics Assembly 

Analyst: Dr.Adnan Barry 


Run execution date 
Model revision date: 


:30/31/2001 
3/11/2001 


Replication ended at time : 2000.0 


TALLY VARIABLES 

Identifier Average Half Width Minimum Maximum Observations 


Salvaged Parts Ta 

540.48 

(Insuf) 

101.91 

874.90 

31 

Shipping Ta 

35.911 

(Corr) 

9.7800 

117.85 

548 

Scrap_Ta 

334.79 

(Insuf) 

76.343 

821.27 

4 

Rework R Q Queue Time 

429.95 

(Insuf) 

.00000 

782.19 

36 

Part A Prep R Q Queue 

6.0259 

(Corr) 

.00000 

28.804 

365 

Sealer R Q Queue Time 

1.9247 

(Corr) 

.00000 

12.850 

603 

Part B Prep R Q Queue 

42.308 

(Insuf) 

.00000 

105.34 

240 



























DISCRETE-CHANGE VARIABLES 


Identifier 

Average 

Half Width 

Minimum 

Maximum 

Final Value 

Rework R Available 

1.0000 

(Insuf) 

1.0000 

1.0000 

1.0000 

Sealer R Available 

1.0000 

(Insuf) 

1.0000 

1.0000 

1.0000 

Part A Prep R Availabl 

1.0000 

(Insuf) 

1.0000 

1.0000 

1.0000 

Part B Prep R Busy 

.72774 

(Insuf) 

.00000 

1.0000 

.00000 

Part A Prep R Busy 

.79647 

(Corr) 

.00000 

1.0000 

1.0000 

# in Rework R Q 

11.615 

(Insuf) 

.00000 

22.000 

19.000 

# in Part B Prep R Q 

5.0770 

(Insuf) 

.00000 

19.000 

.00000 

# in Sealer R Q 

.58031 

(Corr) 

.00000 

4.0000 

.00000 

Sealer R Busy 

.77139 

(Corr) 

.00000 

1.0000 

.00000 

# in Part A Prep R Q 

1.0999 

(Corr) 

.00000 

6.0000 

2.0000 

Rework R Busy 

.99029 

(Insuf) 

.00000 

1.0000 

1.0000 

Part B Prep R Availabl 

1.0000 

(Insuf) 

1.0000 

1.0000 

1.0000 


COUNTERS 

Identifier Count Limit 


Scrap_C 
Shipping_C 
Salvaged Parts_C 


4 Infinite 
548 Infinite 
31 Infinite 


Simulation run time: 5.48 minutes. 
Simulation run complete. 


grjjAli) L ^s> cj' JIajI 

Rework ^ ^SaIc-I A ^^ ^ Tjl t^A(_gJc. t “''.J).)*'" *■ 1 ^* > ' ' S 

480) 8 <_Ul& Ifcia J**a JjVi Njj^' Shift 

dlliL-iaV I oAA A iL^ajl dllc.Loj 8 od-aJ (jAalc. l^AS AajIa]| AajjA]Ij 

ARENA 

aJ14I cjUIaJI j aaIIaII SasUH jlaiia Rework a ^ ^Jc. ( jSl ja i-» 

Enter Data 

Station Rework 


Rework 
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Server Data 


Resource 

Capacity Type 

Scedule 

Process Time 

Failure Probability 

Rework R 

Scedule 

Rework Schedule Ignore 

EXPO(45) 

0.2 

Pass Inspection Leave Data 

Station 

Salvaged Parts 

Route Time 

2 

Fail Inspection Leave Data 

Station 

Scrap 

Route Time 

2 




Enter Data 


Label: | 

Server Data 
Resource: 

Capacity Type: 
Schedule; 

W Resource Statistics 
Process Time: 

Failure Probability: 


Rework Sched 



Options... 


Besource... 


Queue... 




1 



Pass Inspection Leave Data 
Tran Out- 


Schedule 

~^\ I Ignore ~^\ 


Count... 


* Boute ® StNm C Secj 
C Connect 


Station: __ 

Route Time: 


Salvaged Parts 


Expr 

B 


Fail Inspection Leave Data 







« Boute * StNm C Expr 
f Connect 

Station: 

Boute Time: [2 


1 


OK 


Cancel 


Help 


siaUll till j^Jaj (jLuJI (j-a sialill Schedule 
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ajili j^aAdd... 



ij^a 4_ila*Jl ^ OK Ki_iJa| 



oiali]| ^ilij 
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Ajuojj 4i}34 480 j (_plc. ^PjVI A_*_aa (jjllljjJ A^-laJ jA oLlLaC. (_£i]| 

.Ajpb 480 4iajl (jj»,“u U)J jjjLalc. A_ljl!i]l 
(jl£ lip dl3j jj-a (Jl laC.1 J i _ 'I - ^' Sealer p ^ 'I' 4 ^ ^ a 4 jjl ' i >ijl 
0-ilc.lj ^ *■»' (_j-ajj Ail33 120 4ixaj!LaJ ^^4 Uptlllie A-U^all 4_}3 (_J-a*J (_jill (ja^ll 
l _^C- JaiuJal lift 4^.Aaj] .Jplib 4 ^“'j4-aJ ^^4 (*^jj4 ' ■ 4J DOWlltime 4 ..'I*-- Jj'K-'J (J 4 *-^ 

•ijaii]| j g . Jvi' jjj ja Sealer (_>^^all *Ua^_a 
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SiiUll w>J^a Besource... 
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aJu\\ CjUUJ! j siaUll Add... -^-A' Failures ^ 


Failure 

Sealer Failure 

Failure Based On 

Time 

Fai When 

Wait 

Uptime 

EXPO(120) 

Downtime 

EXPO(4) 



^ja jliij tdljj ' a-s-V 


,1,U 


CjUL-oA^I (_pa*J ^ ^ 1 4 \\\ , ' 4j£^xi ,^11 


Common <*>.jl 

, _ . _ , ^ _ ll^-jl 

j j^y^A t^gk ClLk <aJai« jlli.1 ^li StatlStlCS j&j _j__)Jl 
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Statistics 


aj>3U]i Statistics ^ j* ^iuja\ 


Time-Persistent: 


Counters: 


Queue, Part B Prep_R_Q, Number 

Queue, Sealer_R_Q, Number in Qi 
Queue, Rework_R_Q, Number in C 
<End of list> 


Tallies: 


Shipping_Ta, Yes, "Ship.dat" 

<End of list> 


<End of list> 

Add. 


Edit.. 

Delete 

Outputs: 


<End of list> 

Add... 

Edit... 

Delete 


frequencies: 

<End of list> 

Add... 

Edit... 

Delete 




OK | Cancel 

Help 



siaUlt Add... Time-Persistent «■ ^ 
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Time-Persistent Statistics 


Data Object 

Resource 
Transporter 
t~ Conveyor 
* Queue 


Queue Name: 

Type of Statistic 
® Number in Queue 


f~ Storage 
Variable 
Station 
Other 


Part B Prep_R_Q 


Expression: 


NQ(Part B Prep_R_Q) 


Report Label: |# in Part B Prep_R_Q 

W Save Observations to a File 
OS File Name in Double Quotes: 


"Prep B_Q.dat" 


E 


E 


E 


OK 


Cancel Help 




Data Object 

Queue 

Queue Name 

select 

Part B Prep R Q 


Save Observation to a File 

check 


OS File Name in Double Quotes 

“Prep B_Q.dat” 


Data Object 

Queue 

Queue Name 

select 

Sealer R Q 

; jm Jj£ 

Save Observation to a File 

check 


OS File Name in Double Quotes 

“Sealer_Q.dat” 
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Data Object 


Queue 

select 

Queue Name 

Rework R Q 

Save Observation to a File 

check 

OS File Name in Double Quotes 

“Rework_Q.dat” 


siaUll jJiia Add... Jc- Tallies 



4JUill djUUll c_M 


Tally Name 


ShippingTa 

Save Observations to a File 

check 

OS File Name in Double Quotes 

“Ship.dat” 

aJIUI ejUUll cJ^Jj Add... Frequencies 

Expression 


NQ(Rework R Q) 

Constant or Range 


Constant 

Value 


0 

Constant or Range 

Value 


Range 

0 

High Value 


10 

Constant or Range 

Value 


Range 

10 

High Value 


20 
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Constant or Range 

Range 

Value 

20 

High Value 

30 




gr.iYrt 


Frequencies 


Expression: 

lype: | Value 

Beport Label: 

r Save Observations to a File 


?]xj 

□ 

1 


Categories: 



jAii t_a jxji AjM aAalill 
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sialj dJ*j OK JaijJal 

; ( _ s llj]| jjjilll ^ijal J ol£L^-a]l 


ARENA Simulation Results 
amb - License #9400000 

Summary for Replication 1 of 1 

Project: Electronics Asse Run execution date : 11/ 1/2001 

Analyst: Dr.Adnan Barry Model revision date: 3/11/2001 

Replication ended at time : 50000.0 

TALLY VARIABLES 

Identifier Average Half Width Minimum Maximum 

Observations 


Salvaged Parts Ta 

302.17 

(Corr) 

19.439 

1229.2 

1199 

Rework R Q Queue Time 

193.93 

48.888 

.00000 

674.58 

1467 

Sealer R Q Queue Time 

6.2386 

1.5828 

.00000 

50.795 

16499 

Scrap_Ta 

285.39 

(Insuf) 

25.366 

1159.2 

267 

Part B Prep R Q Queue 

70.972 

(Corr) 

.00000 

541.65 

6624 

Shipping Ta 

57.472 

(Corr) 

9.0197 

564.91 

15031 

Part A Prep R Q Queue 

15.183 

2.5646 

.00000 

99.536 

9876 


DISCRETE 

-CHANGE 

VARIABLES 



Identifier 

Average 

Half 

Width Minimum 

Maximum 

Final 

Value 







Part A Prep R Busy 

.85391 

.02036 

.00000 

1.0000 

1 

.0000 

# in Rework R Q 

5.6899 

1.6284 

.00000 

28.000 


00000 

# in Sealer R Q 

2.0586 

.59611 

.00000 

21.000 


00000 

Part B Prep R Availabl 

1.0000 

(Insuf) 

1.0000 

1.0000 

1 

.0000 

# in Part A Prep R Q 

2.9990 

.61504 

.00000 

24.000 

1 

.0000 

Sealer R Available 

1.0000 

(Insuf) 

1.0000 

1.0000 

1 

.0000 

Part A Prep R Availabl 

1.0000 

(Insuf) 

1.0000 

1.0000 

1 

.0000 

Rework R Available 

1.4992 

(Insuf) 

1.0000 

2.0000 

1 

.0000 

Sealer R Busy 

.84177 

.02003 

.00000 

1.0000 


00000 

Rework R Busy 

1.3732 

.06088 

.00000 

2.0000 

1 

.0000 
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Part B Prep_R Busy .79305 .04708 .00000 1.0000 .00000 

# in Part B Prep_R_Q 9.4023 (Corr) .00000 88.000 .00000 

COUNTERS 

Identifier Count Limit 

Salvaged Parts_C 1199 Infinite 

Scrap_C 267 Infinite 

Shipping_C 15031 Infinite 

FREQUENCIES 


--Occurrences-- Standard 


Restricted 

Identifier 

Category 

Number 

AvgTime 

Percent 

Percent 

Value(NQ(REWORK R Q)) 

Constant(0,) 

112 

81.559 

18.27 

18.27 


Range(0,10) 

163 

197.97 

64.54 

64.54 


Range(10,20) 

63 

120.45 

15.18 

15.18 


Range(20,30) 

11 

91.559 

2.01 

2.01 

STATE(Sealer R) 

BUSY 

3635 

11.578 

84.18 

84.18 


IDLE 

3339 

1.9188 

12.81 

12.81 


FAILED 

387 

3.8871 

3.01 

3.01 


Simulation run time: 1.97 minutes. 
Simulation run complete. 



ol£L^-a 342 al^a. (JJ.t j : i jjx 

J Output Analyser (jAj jj li* . 2 

9^ jjJa ^3 4 ul . I '» ^ dlljLni] N'“Q ARENA 

lU*j jJI jV t> j' ARENA L»j Output Analyser tal 

ojalill d*j ARENA j ^ 4 ^ 
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NUM 


//. 


SjiaUSI F ile > New iaijJai 



ciiULa]| ^ ^Jajs Add... F» i -A 
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Open 


LH*J 

Look in: | My Documents 3 MJ Ml HMJ 


Hi Adobe 

(H My Webs 

(Hzainab 

HBestPick 

Hi MyHTML 


<a) Prep B_Q.dat 

HDocs 

(H My Mail 


a) PV.dat 

HGIobalTrend 

(H MyT ext 


a) Rework_R_Q.dat 

HMultiBootJiles 

Hi NewPics 


£] Sealer_R_Q.dat 

Hi My eBooks 

□ NNPapers 


a) Ship dat 

H My Library 

Hi Pics 



Hi My Music 

(H Search 



Hi My Pictures 

(Hi Simula 




File name: |*dat 

Files oftype: (Simulation Output (* dat) 


3 


Open 


Cancel 


Data Group Files tHiLiLu CjliLa x cjULall jUki 



Graph > Plot ‘ Prep B_Q ^ ^j^ u^' 

SjaUll 
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OK £ Prep B_Q.dat Add... 



Ajjlilll £_Laall ^3 .3.3*1 

fiJilc-1 ^j^dLLa CllLjLnl 
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jBarchart - Rework R Q.dat(1) 


# in Reworfc_R_Q(l) 

Value 

25 
20 
15 
10 
5 
0 





21 21 21 
Time (XIO 3 ) 
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Output Analyser ^Ajjj ^ <^^-5 <JA=^ ^?-jj 


















GPSS World >U\^\ ^ 

ljlia 

AaL£j jaUaill ^ Transactions j' aJj 3 4a4£ lP 3 cjjjui JH*1I Iaa 

.^-alg-a jl ^ijUaj A*J (jx pfr>'jl ^-la (j^olAlll 

aJ j ^Lkiil J ji.AU jjLUla aJjH GENERATE yHUi]| jWuy 

The GENERATE Block: 


GENERATE A,B,C,D,E 


Operands ^y^- 

j' {Null) lsP*$ jj^y j' j£yj lS jky=4 j* j ‘ aJjaII UP^ o* j A 

l>“' j*> UP jy*A j' ( String ) aajj^. j' (j Number ) ^J j' {Name) 

{Direct SNA) »NPAc. Ai^a jl {Parenthesized Expression) 

jjLal-*ILi jdlx<a j^,aj VJ 


jjSij jl j£yj A j'jA.1 j* j 4 aHa Ja*-a jl aJ jill jjjLa l>° j lJP?- 0 '_~ a - ^' 

UP*z j' {String) Ajji. jl {Number) f^j j' {Name) y-H j' {Null) yp^ 
Direct ) " a jD-p* ^Lkih Ajaac. Ai^s jl {Parenthesized Expression) <j4 A' UP 

jJ-alalLa ^llx-a ^GNud j^ajjfj {SNA 

(jl (j^-yj A )' ' jA j l (_pslx!La (_]jl aJjJ jliij (j-a j jA j jlit!i]l j^i j AjIaj 

j' {String) aajj^. j' {Number) ^j j' {Name) yp j' {Null) yp^ Jj^y 
ojailya j»Uaill Ajaac. a_L^s jl {ParenthesizedExpression) j^’ UP UP^ 

jyLUla ^l. iVk al j£yVj {Direct SNA) 


B 


C 
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A, I A_A±all j ( (JJ.a]1 ^iLjIxIIaII ^.Axl jl Aa1j!i]| Jl^. 

(Name) f-A j' (Null) IsP^ uj^ j' lA^J lSJ^A J^J ‘ “M^V A*"^' l^A 
Parenthesized ) l>“'A' UP UP*-* j' (String) ^j^P- j' (Number) A j j' 
A' ^'A j (Direct SNA) ®j^Lp Ap^c- a_L^ jl (Expression 

^iLolxlLo ^allxA 

^.IujV Cjj& (_jl Cf^-A )_J 0 A. A, '\a u*sl j c A. )\xJo^Vl ^^_Lud-<i 

LiP j* (String) jt (Number) A J j> (Name) f-A j' (Null) 

Direct) «j^A“ Ajaac. Ai^a jl (Parenthesized Expression) lA A' 

(jAalxIa ^]L*-a (SNA 


D 


aIac- q «nl q 'llj ^Llaill (_j-a ->gM^kl J j-lLUlaH (j-a (j-olVlll TERMINATE 1. 'Il'ilt ^0 Vuaj 

JU 1 I aJj 


The TERMINATE Block: 


TERMINATE A 


J-aLxIl i"''*”- 

(jl (j£-aJj (_gjl.j'AI jAj 0 AJ Aj^aljjaVl A„ajqllj Azc. jIaLo A 

ji (Poslnteger) P-P-j-" Aj A (Name) <»A j' (Null) IsP^ jjA 

jl (SNA ) fkkii] Ajaac. Ai^a jl (Parenthesized Expression) lA A' OP UP*-* 

(SNA * Parameter ) A*-^ AP^ Ai^a 


Example 1: 


GENERATE 1 


395 







TERMINATE 1 


GPSS ls- 3 (Ji.jj 



Create Simulation fJ Command l>* 


Q File Edit Search View 


Command 


Window Help 


d a? y * % ® 


Create Simulation 


Ctrl+Alt+S 


l 


GENER 

TERMir 
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GPSS 4JJ1 jl£ 13] 


i% Untitled Model 1 


GENERATE 1 

TERMINATE 1 


•. Untitled Model 1.3.sim - JOURNAL 


03/26/04 14:52:05 Model Translation Begun. 
03/26/04 14:52:05 Ready. 


^uJajV J J L_Li£^pll 4-I^.lj (jl \x'\ Ready 4-aK 

(4 4,'i^k. x^o ^jJal jj Jo Uxij 4. viJo l<all 4-l^.Li]| 

aJ WilldOW 4 -ujJJ^)]| 4-Ajlill Igjlc. (jx^o^k 1 J L_lll 

Blocks Window l^-i*j Simulation Window 



Simulation Window 


Simulation Snapshot 


GENERATE 

TERMINATE 


1 Untitied Model 1 

w< 2 Untitled Model 1.3.sim - JOURNAL 


Untitled Model 1.3.sim - JOURNAL 


03/26/04 14:52:05 
03/26/04 14:52:05 


Model Translation Begun. 
Ready. 


Blocks Window 


Expression Window 
Facilities Window 
Logicswitches Window 
Matrix Window ... 

Plot Window ... 
Queues Window 
Savevalues Window 
Storages Window 
Table Window 


C_lll jill sAali jg lV'3 
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GPSS World - Untitled Model 1.3.sim:2 


File Edit Search View Command Window Help 


□ !g£|B| 1 

« 

f 




GENERATE 1 

TERMINATE 1 



03/26/04 14:52:05 Model Translation Begun. 
03/26/04 14:52:05 Ready. 


•i Untitled Model 1.3.sim:2 - BLOCK ENTITIES 









u 

Continue 

©J 

Halt 

■dl 

JLl 

Place 

5 I 


Location | 

“3 LS 

Find 

Step 

Remove 

Loc 

Block Type CurrentCo... I Entry Co... [ 

Retry Ch... 

Line Number Indude-file 



Qigen 

GENERATE 0 0 

0 


2 

0 



Ci!2TER | 

TERMINATE 0 0 

0 


3 

0 




Ill 


START Command jll 4-ajUll j-a jLni.b tdJij 'il£U_Jl <_£jaj jVl 

File Edit Search View Window Help 


& y 


m 


C 


o 


Retranslate 


GEN1 

TERr 


STEP 1 
HALT 

CONTINUE 


03/26/04 14:5 
03/26/04 14:5 


CLEAR 

RESET 


SHOW .. 
Custom . 


Ctrl+Alt+R 


Ctrl+Alt+1 

Ctrl+Alt+H 

Ctrl+Alt+C 


jl jail aiilj 
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Start Command 


|START 100| 


OK 


Cancel 


TERMINATE ^4^ SlSLa-»3l ?.!j=J 14 a j «.l$jVI Jl-iaJ 100 A-aislI bLkil 


jaj ^IjAc. jjc. (JSjIj aIjj GENERATE c_4b]b ^aJjj 100 c-^) 


LS* blclij l 5jjj alSU^Jl <jjab OK ^kJal bjbkt .TERMINATE be. 

jjjiill j^JaJj b b \W _i (Jbjila 1 Q0 JJJ* r' g" 1 ') j ol£Li-a]l gTnj iil]4 ^bi <■ « A i_J| jl]| oiab 


1Q1 

Location | | A | 1 | Q | jt | 1 | 5 | 

Find Continue Halt Step Place Remove 

Loc_ BlockType Current Count Entry Count Retry Chain Line Number Indude-fHe 

Q, 1 GEN GENERATE 0 100 0 2 0 

D2TER TERMINATE 0 100 0 3 0 


B®® 


GPSS World Simulation Report - Untitled Model 1.3.1 


Friday, March 26, 2004 19:02:54 
START TIME END TIME BLOCKS FACILITIES STORAGES 




0.000 

100. 

.000 2 

0 


0 

LABEL 


LOC 

BLOCK TYPE 

ENTRY COUNT 

CURRENT 

COUNT 

1 RETRY 



1 

GENERATE 

100 


0 

0 



2 

TERMINATE 

100 


0 

0 

FEC XN 

PRI 

3DT 

ASSEM 

CURRENT NEXT 

PARAMETER 

VALUE 

101 

0 

101. 

000 101 

0 1 





_II 

2 Jli« 


Untitled Modell. 3.1 - REPORT 
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jl ^ \) ADVANCE A^Ljalj clllij ^jLuJI (JHaII ^^Laj eJa ^oj 

jl <li^jujj (JLqxJjujI (3*0 ji (30 ^ Ajjx-o (J-cIxIaU ^aliaJl 3° ^3 Cll 

l^Jj ^Uaill $.30 e-3^ u y* JlSijyi 30 cJ-^- 3 ^^p-O *^3^ ila j u3^° 


The ADVANCE Block: 


ADVANCE A,B 


s“ 11*\ 

j' (Name) <^) j' <J^yj ^ j ‘ j-* j^' ^ SaLj A 

Parenthesized ) l>“'J^' UP JP*^ j' (String) ^jj^- j' (Number) 

^1x^1 Ajaac. Aix^a j\ (SNA) Ajaac. Aix^a J> (Expression 

(SNA* Parameter) 

Up\ y ~^' jA j > aJIaI! jax-o aJIa •w‘i,..' aJL^. jl (Jk?-* i »- -—' B 

l —sjj 24 - j' (Number) ^j j' (Name) <**4 j' (Null) IsP^ ujfe j' U^Pj 
Ajaac. Aixxa jl (Parenthesized Expression) i_>“'j^' UP UP^ j' (String) 
(SNA*Parameter) <4*-^ Ap-^c- j' (SNA) 


Example 2: 


GENERATE 1 
ADVANCE 5 
TERMINATE 1 


(JjjLaJl ^-sIa^aII lAA (_J^Aj 
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Hi Untitled Model 1 

GENERATE 

1 

ADVANCE 

5 

TERMINATE 

1 


File Edit Search View 

D^S X 


Hi Untitled Model 1 


Window Help 


Command 


Create Simulation 


Retr, 


Ctrl+Alt+S 


GEN 

ADV> 

TERr 


k 


f 5 





GENERATE 1 
ADVANCE 5 
TERMINATE 1 


* Untitled Model 1.4.sim - JOURNAL 


03/26/04 19:38:32 Model Translation Begun. 
03/26/04 19:38:32 Ready. 


START 100 al^La-all t_ill jill SiaLj 
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GENERATE 1 
ADVANCE 5 
TERMINATE 1 



.ADVANCE j^l jV 5 <»$Va ^Uailb jj * (_UU2* 105 ^ ^ -5a».V 


/4M Ia-A-A^ jjjJj jjjLoJl J<»*4I 
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3 JH* 


(_jc. j ADVANCE saltaU (_jjLaL*lLa]| ~Eat.i1 ^ 1ai jjjLaJI (JULall t_a 
ADVANCE A-illillj AlLaUI <L^u]l Jcil J t*Lwl jl ^ikJ ^^ixjj SEIZE j^lll L 'biJ^ 
l_i3UHj AJlaloJI jAt J ^jiI jl liljjl ^^iaj j RELEASE j 

; JU]| ^y\\ ADVANCE 


The SEIZE Block: 


SEIZE A 




j' (Name) j' l£*jj l Sjjj^ j^j Facility <*“) j' f^j 

Parenthesized ) l>“'J^' j' ( Poslnteger ) ^ J 

^1*^] <L-a jl (SNA) fkkil] Aj^^c. Ai^a jl (Expression 


A 


(SNA * Parameter ) 


The RELEASE Block: 


RELEASE A 


[(J-aUl s“ n^k 


j> (Name) j' <j^j lSjjj^ j*j Facility Al^ull jl A 

Parenthesized ) l>“'j*> l)P JP*^ j' (Poslnteger) ^0" - ^ f*j 

^1*^1 Ajj^c. Ai^a j\ (SNA) fkkill A-p-ic. Ai*-a jl (Expression 

(SNA * Parameter ) 


403 





j j'>> RELEASE j SEIZE j' J^V ;4-«U 

ADVANCE c$' g^' SEIZE tiA^ u' ‘-AN ^ j^Vl aj± U^i 

ADVANCE lS' <W*^' lS^' a^' RELEASE j' 

Example 3: 


GENERATE 1 


SEIZE 

Server 

ADVANCE 

5 

RELEASE 

Server 

TERMINATE 

1 


AgaU^aVl l_llljSlI (JikAj 


98 Untitled Model 1 


GENERATE 

1 


SEIZE 

Server 


ADVANCE 

5 


RELEASE 

Server 


TERMINATE 

1 


L_llljl]l sjjlj ^JaJj 
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GENERATE 1 

SEIZE Server 

ADVANCE 5 

RELEASE Server 

TERMINATE 1 


JOURNAL 


03/26/04 20:15:00 Model Translation Begun. 
03/26/04 20:15:00 Ready. 



^ Untitled Model 1.5.sim:2 

BLOCK ENTIT IES 









Jl 

Step 

JJ 

Place 



Location f - 


jd 

0 JU _®l 

Fnd Continue Haft 

5j 

Remove 


LOC 

Block Type 

Current Count 

Entry Court Retry Cham 

Line Number 

Indude-fle 


CliGEN 

GENERATE 

0 

0 0 

2 


0 


CL 2 set 

SEIZE 

0 

0 0 

3 


0 


□ 3ADV 

ADVANCE 

0 

0 0 

4 


0 


0?4RR 

RELEASE 

0 

0 0 

S 


0 


C-5TER : 

TERMINATE 

0 

0 0 

6 


0 





START 100 

LSJ^ 

loc 

Block Type 

Current Count 

Entry Count 

Retry Chain Line Number 

Iodide-ffte 



!C;igen 

GENERATE 

400 

SOI 

0 2 

0 



d 02SEI 

SEIZE 

1 

101 

0 3 

0 



□ 3ADV 

ADVANCE 

0 

100 

0 4 

0 



C?4REL 

RELEASE 

0 

100 

0 5 

0 



Cl STB* 

TERMINATE 

0 

100 

0 6 

0 



' Untitled Model 1.5.1 

- REPORT 















GPSS 

World Simulation Report 

- Untitled Model 1 

.5.1 





Friday, March 26, 2004 

20:17:31 





START TIME 

END TIME 

BLOCKS FACILITIES 

STORAGES 



0. 

000 

501.000 

5 1 

0 




NAME 

SERVER 


labe: 


LOG BLOCK TYPE 

1 GENERATE 

2 SEIZE 

3 ADVANCE 

4 RELEASE 

5 TERMINATE 


VALUE 

10000.000 


ENTRY COUNT CURRENT COUNT RETRY 


501 

101 

100 

100 

100 


400 

1 

0 

0 

0 


FACILITY 

SERVER 


ENTRIES 

101 


UTIL. 

0.998 


AVE. TIME AVAIL. OWNER PEND INTER RETRY DELAY 
4.950 1 101 0 0 0 400 
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(jja* GENERATE jl 0*4jAl JjAa ^ SEIZE Jill ji Jia.V 

L_llli]i Aic. AjAjoi Ijui Lo-o *=Lq. W*u*i ) J-oLLLo ' l> ADVANCE t ] J\^ 

*jalj ^ GENERATE b^\l t> jW' J! j-^V' jjAUI a-^ -^ v i) GENERATE 
(jl Ljajl ( jlkijVl (_Al*lLa 400 4j a^.jj GENERATE s-^GlI ^jl La£ 

_Aljg.ki.nll A^.lj (J-alxia Aj A^.jJ SEIZE 

jjli j aJUJI a-sAII j* fAi ADVANCE i-AGl' y4 A 4-A o* jit :ua>A 
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4 Jii» 


ciiLpL^^j a, ljj.iiI a3 i a,1)^,j.j.iM 1 ^jlialuj j! ^j^jLLa ^jLuJI (JULaII ^2 

(Jj'N.j.Cn 1-lAJ iS^ J QUEUE I^J ?^j^jlia]l ijlA ^jC- 

(Jj>jj.n ^.gjj (_£^1 j DEPART <—j jDVnVI ^j^jUa (JaIaI* Aic. cl iIjUa^^VI 

^Jllill L_uS^jlill l.Ag.lj ^jUaluVl O -0 ^ -^ c ' CljlijL--i^yi 


The QUEUE Block: 


QUEUE A,B 


;<JIa*JI C‘ 

j' {Name) j' l£a5j lSJJJ^ j*j ‘ f^j j' A 

j' {Parenthesized Expression) l>“'J^' OP JP*^ j' {Poslnteger) 

{SNA '^'Parameter) Ai^a j' {SNA) Aj:uic. Ai^a 

^jlilk) jA j 1 A^jJal jja^l Aiojii j (Jjia l$J .11 jj dll .la.jll lie. B 

{Poslnteger) y N *j j' {Name) j' {Null) IsP^ oo^ j' Cfipj 

(,S'A/4) fLkil] Ajiic. Ai^a j| {Parenthesized Expression ) l>“' j*l OP j> 

(AAAI * Parameter ) j' 


The DEPART Block: 


DEPART A,B 


;(JIa*J1 C 


^ j jl {Name) OJ^i j' O^Pj <JJJJ ^ j^j ‘ Jj4^ j' ^j A 

{ParenthesizedExpression) l>“' OP OP j' {Poslnteger) y^y 

(SNA * Parameter ) j4*-4 “SP-^ Ai^a ji (SNA) <4J“4I Ajjac. Ai^a jl 
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B 


jJh j 1 A_lj-ial A^'4_j j^jLLall (_J^jJa LgJ -*<'a '] dll-la.B.BC- 

^j jl (Name) j' (Null) Igp^ uj^j j' lA^j 

j' (Parenthesized Expression ) l>“' J^' UP JP*^ j' (Poslnteger) 
(SNA * Parameter) bx -4 Ajj^c. <L^> J\ (SNA) ^Uiiil Ajb.bc. 


^I^Lcj j<^y j l^*j £* A^jl jla DEPART j QUEUE j' -M ;A*»lA 

SEIZE l5* ?'XL»\ JIoj (jbl tJill QUEUE l 3A^ j' S '>j <4 ji-Vl jjA U:lJ 

1 4BjJJ A Wa 'll DEPART ( - 7 blS]l £jJa^a 4 aywll ^B iAxjjj (jl c . '> J DEPART (j^ 

^ya l_j^Jc. U * a ’A-al»Jj QUEUE (JA A^ I Q»a j j ■ ■'' 1^43 


if Untitled Model 4 

GENERATE 

1 

QUEUE 

Line 

SEIZE 

Server 

DEPART 

Line 

ADVANCE 

5 

RELEASE 

Server 

TERMINATE 

1 


oialj£ QjU- (J^-s .'j a Ug . .."'ll ojialj "optx?. aialj t_a jajj j lAJP^j 


LqLoj 


ITT 

Cascade 

Tile 

| 

1 


Simulation Window 


Simulation Snapshot 


Blocks Window 
Expression Window 


1 Untitled Model 1 

2 Untitled Model 1.6.sim - JOURNAL 

•3 I In^+JnsJ Mn^nl 1 C Cl ("SC'S/ CMTfTTCf 


Facilities Window 


Logicswitches Window 
Matrix Window ... 


jfbLia 
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c 








asa 

Location | 



- H 

JJ 

J»l 

*J 

U 





Find 

Continue 

Halt 

Step 

Place 

Remove 

Loc 

Block Type 

Current Count 

Entry Count 

Retry Chain 

Line Number Include-file 


CilGBJ 

GENERATE 

0 

0 

'j 


2 

0 


CP2QUE 

QUEUE 

0 

0 

0 


3 

0 


Cj3SB 

SEIZE 

0 

0 

0 


4 

0 


C?9DEP 

DEPART 

0 

0 

0 


5 

0 


□ 5 ADV 

ADVANCE 

0 

0 

0 


6 

0 


C76REI 

RELEASE 

0 

0 

0 


7 

0 


O 7 TER 

TERMINATE 

0 

0 

0 


8 

0 


* Untitled Model 4.1.sim: 3 - FACILITY ENTITIES 





B0® 

1 Location | 



~3 a 

D 

oJ 

-d| 






Find 

Continue 

Halt 

Step 



III Facility 

J Utilization 

Delay Chain 

Acquisitions 

Available Ave. Time 

Owner XN 

Retry Chain Pending Chain Interrupt Chain 


START 100 jVI ol£U^JI «.\joJ (Jj 3 4L^ill siaU ^ Ail ia^V 

;c_Jljail aiaU 


Loc 

Block Type 

Current Count 

Entry Count 

Retry Chain 

Line Number 

Indude-file 

C:igen 

GENERATE 

0 

501 

0 

2 

0 

IC?2QUE 

QUEUE 

400 

501 

0 

3 

0 

B Ci3SEI 

SEIZE 

1 

101 

0 

4 

0 

C?4DEP 

DEPART 

0 

100 

0 

5 

0 

□ 5 ADV 

ADVANCE 

0 

100 

0 

6 

0 

c?6Ra 

RELEASE 

0 

100 

0 

7 

0 

D 7 TER 

TERMINATE 

0 

100 

0 

8 

0 


...111 siaU 


Facility Utilization Delay Chain Acquisitions Available Ave. Time Owner XN Retry Chain Pending Chain Interrupt Chain 

0| SERVER 0.998 900 101 + 9.950 10 1 0 0 0 


; jjjiill oiali 


FACILITY 

SERVER 


ENTRIES 

101 


UTIL. AVE. TIME AVAIL. OWNER PEND INTER RETRY DELAY 
0.998 4.950 1 101 000 400 


QUEUE 

LINE 


MAX CONT. ENTRY ENTRY(0) AVE.CONT. AVE.TIME AVE.(-O) RETRY 
401 401 501 1 199.601 199.601 200.000 0 
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400 j^jUallj QUEUE saIIaII Aic. j^jLUI J JaaN 

La£ 4Eg i .''\\ (Jlijuijl (_£Axs lAa 4_Jlc. 0.998 i_g^ 4 Eg .■■ 'U AJlxA Ql JaaV (_laLcLa 

L-llIjill ^AaljJ jJjAaII i _gjj ^)Jaji .(JxlxlLa 402 J) 4j^jja (_Jj-aj j^jjLlall <ji 

L—llls ^4*-a i^Ua j ^A^oa]I LS^ ^AjlaA ulEljaa^l ^ (_Ja_uj j d ^ ■ ua3|j 

.Caa^a IaLs ^j ADVANCE 
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5 JH* 


4_Lo^l (Jx^j t^llij ^Ua \\\ (^ic- AjjI^joic. (JI^jJj ^jLuJI (JHaII 

5 ^ 5±2 J^gpss >jjj C/(3,7) j' 7 j3 ^jLAaI! 




GENERATE 5,2 

L-llUll jj 4 i 1 £jJ)jli]| £JJJ ^jI^jLuC- J^Ull (jx> Uxi Ljaji 

ADVANCE 4,1 





GENERATE 

5,2 

QUEUE 

Line 

SEIZE 

Server 

DEPART 

Line 

ADVANCE 

4,1 

RELEASE 

Server 

TERMINATE 

1 


JJj|jiall fiiiU ( _^A OJJASk fiiaU ^aOlj La£ Cj^.J^x/^1 j L_llljSJl Oil jj ^Jajj ^.j!ij 

4 Q j\ i n\ l ^ \f*- 1 La^ 1 ^ i. ^ 


Window 


Help 


Cascade 

Tile 


Simulation Window 


Simulation Snapshot ► 

1 Untitled Model 1 

2 Untitled Model 1.7.sim - JOURNAL 

3 Untitled Model 1.7.sim:2 - BLOCK ENTITIES 

4Untitled Model 1.7.sim:3 - FACILITY ENTITIES 
✓ 5 Untitled Model 1.7.sim:4 - QUEUE ENTITIES 


Blocks Window 
Expression Window 
Facilities Window 
Logicswitches Window 
Matrix Window ... 

Plot Window ... 


Queues Window 


Savevalues Window 


^lll3 -v -all j 

jsll oiali 
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Loc 

Block Type Current Count 

Entry Count Retry Chain Line Number Indude-file 


Ciigen 

GENERATE 

0 

100 0 

2 0 


Q2QUE 

QUEUE 

0 

100 0 

3 0 


CL3SEI 

SEIZE 

0 

100 0 

4 0 


C?4DEP 

DEPART 

0 

100 0 

5 0 


□ 5 ADV 

ADVANCE 

0 

100 0 

6 0 


CF6REL 

RELEASE 

0 

100 0 

7 0 


Qi 7 TER 

TERMINATE 

0 

100 0 

8 0 







Facility 

Utilization 

Delay Chain Acquisitions Available 

Ave. Time Owner XN Retry Chain Pending Chain Interrupt Chain 

0SERVER 

0.778 

0 100 + 


3.997 0 0 

0 0 







Queue Entity 

■line 

Current Content 

0 

Entry Count Zero Entry Count Maximum Content Averaae Content Average Time (+0) 

100 73 1 0.052 0.265 

Average Time (-0) Retry Chain J 
0.983 0 






; jjjiill o iali 

FACILITY 


ENTRIES UTIL. AVE . 

TIME AVAIL. OWNER PEND INTER RETRY DELAY 

SERVER 


100 0.778 

3. 

997 1 00 

0 0 0 


QUEUE 

MAX 

CONT. 

ENTRY 

ENTRY(0) 

AVE.CONT. AVE.TIME 

AVE.(-0) RETRY 

LINE 

1 

0 

100 

73 

0.052 0.265 

0.983 0 


j^r M Vit l i- ^ \W I>-»n 
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6 Jli« 

dili jaJJ]j jaliaJI dllii-a (_£ jl j£j £Jjjli (Jj-Ii. jj^J t “ J (JjJ-joJI (JHaH j^jJaJ 

The TABLE Command: 

NAME TABLE A,B,C,D 


jXkjjj jjfL jl L # 0-j-^. j (_£ jj jilaj (Jj.wll ^ajoil jl Ucjlc- NAME *-" 

; jj j*JI 

J*J a'JA yr^' ^UJI fA^ _>J j' jA j j j ^ 11 a ^ A 

jAA JAA*^ j' ( String ) j' ( Number ) ^ j j> {Name) <»“*} jj^A j' j^Aj 

{SNA) fl^ajll AP^c. A_L*a jl {Parenthesized Expression) l>“'J^' 

j jjfL jl <■ . i>j j o jjj^ 3 j*j JjVI Alii] ^gJcVI a^JI B 

j»3j jjfLl jl *•. '>J j (_£jj jj-*a ‘■“'lo^ll ,~'>' s C 

c . I '> j* ~ J^ 1 ''"* jj£L jl L . j <_£jj jj-la jA j t “ 'I ‘^11 Ale- D 

J j^Ul diLlnh £*aj Ul*i fJ Sj ^aII TABULATE p4l4]l TABLE j-Vl £* ^ 
l_i]IS 1I .'g» ^aj^Ic. aJ jj s,- > 11 jj^jjj (_j£jui A_jj Jala ^Ja*j TABLE j-°VI 

jlll aJ tabulate 


The TABULATE Block: 


TABULATE A,B 


; jjutll dll 

j' {Name) f^! jj^A j' j^*Aj jAj j' JjA^J' A 

A-L^ jl {Parenthesized Expression ) lp'j^' jAA JAA^ jl {Poslnteger) ‘-PA -y 


413 











(SNA * Parameter ) 4*-^ Ap:ic. a^> ji (SNA) Ajaac. 

j> (Number) ^ j j> (Name) ^*j j' (Null) Ojfii j' j^N.3 UJJ^ (_U^- B 

j' (SNA) Ai^ jl (Parenthesized Expression )<_>“'j®' OP 

(SNA * Parameter ) (4*-4 Ajaac. Ai*^ 


j*j Transit Time 0*j j' Ml <»Vlai]l yj *—j. O a l£ j'£U j^' U^' - 1 ?-j4 

(_Ll*ia l J£J A_^_i 3 IgJ Aa.jj al lA'll AjAAC. 


TTime TABLE Ml,1,1,10 

GENERATE 5,2 

QUEUE Line 

SEIZE Server 

DEPART Line 

ADVANCE 4,1 

RELEASE Server 

TABULATE TTime 

TERMINATE 1 


' g j' r - ■_)‘ **■ ' j (J jAiJl aASlj j^Auii oAjA^. sASlj 




\ i*. w iv k i vr .it ti 


ial jol\ Ajq^ 


Window 


Help 


Cascade 

Tile 


Simulation Window 


Simulation Snapshot 



✓ 1 Untitled Model 1 

2 Untitled Model 1.9.sim - JOURNAL 

3 Untitled Model 1.9.sim:2 - BLOCK ENTITIES 

4 Untitled Model 1.9.sim:3 - FACILITY ENTITIES 

5 Untitled Model 1.9.sim:4 - QUEUE ENTITIES 

6 Untitled Model 1.9.sim:5 - TABLE WINDOW 

7 Untitled Model 1.9.1 - REPORT 


Blocks Window 
Expression Window 
Facilities Window 
Logicswitches Window 
Matrix Window ... 

Plot Window ... 
Queues Window 
Savevalues Window 
Storages Window 


Table Window 


U jblkl pLaajjIj ^a <.-4 1 fijialill oqa 
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Open Table Window 


Table [TOME 


TTIME 


OK 


Cancel 


T> ojLiikl j TTime 4al3 a^.1 j 4jl 


Untitled Model 1.8.sim:5 - TABLE WINDOW Q®® 



START 500 f 

;l_JIjSII aialj 


415 





















Facility 
jF] SERVER 


Loc 

Block Type 

Current Count 

Entry Count 

Retry Chain 

Line Number 

Indude-file 

C;igen 

GENERATE 

0 

500 

0 

3 

0 

C?2QUE 

QUEUE 

0 

500 

0 

4 

0 

0)3 SB 

SEIZE 

0 

500 

0 

5 

0 

C?4DEP 

DEPART 

0 

500 

0 

6 

0 

□ 5 ADV 

ADVANCE 

0 

500 

0 

7 

0 

C?6Ra 

RELEASE 

0 

500 

0 

8 

0 

L-J7TAB 

TABULATE 

0 

500 

0 

9 

0 

CJ8TER 

TERMINATE 

0 

500 

0 

10 0 

•i-'M ..."'U sialj 

Utilization Delay Chain Acquisitions 

Available Ave. Time Owner XN 

Retry Chain 

Pending Chain 

Interrupt Chain 

0.798 

0 500 

+ 

3.991 0 

0 

0 

0 


; jjjIjUI oiali 


Queue Entity 
HI LINE 


Current Content Entry Count 
0 500 


Zero Entry Count 
366 


Maximum Content 
1 


Average Content Average Time (+0) 
0.048 0.239 


Average Time (-0) Retry Chain 
0.892 0 


; Jjl-IaJI oiali 


TTIME 


Mean: 4.231 S.D.: 0.772 


360 
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FACILITY 

DELAY 

SERVER 

0 


ENTRIES UTIL. AVE. TIME AVAIL. OWNER PEND INTER RETRY 
500 0.798 3.991 1 0000 


QUEUE 

RETRY 

MAX CONT 

. ENTRY 

ENTRY(0) 

AVE.CONT. AVE 

.TIME 

AVE.(-0) 

LINE 

1 0 

500 

366 

0.048 

0.239 

0.892 

0 







TABLE 

MEAN 

STD.DEV. 

RANGE 

RETRY 

FREQUENCY 

CUM. % 







TTIME 

4.231 

0.772 

3.000 - 

4.000 

0 

202 

40.40 



4.000 - 

5.000 


243 

89.00 



5.000 - 

6.000 


45 

98.00 



6.000 - 

7.000 


9 

99.80 



7.000 - 

8.000 


1 

100.00 
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7 JH* 


aJj jjjUJI kla jV JQTABLE J-«Vl JIIaJ' li* ^ j»Aj v-ijxa 

t_u£j!i]l 


The QTABLE Command: 


NAME QTABLE A,B,C,D 


(jl L. ‘.^.J j (Jj.wh ^sjojI Ua^lc. NAME 


|(_J-al jaJI 


^ j..' (»aj jl (Name) j' d?JJJ^ j*j Jj4l=Jl 


A 


( Poslnteger ) 

J (Ll& u' l£ JJJ'-' 3 J^J cA$Vi 4 - 1 ^ c^Vl 


B 


TTime 

QTime 


LjjfLi j' t -. '>JJ (_jAj ^ T'41 C 

l_l^ j-a ^ ^iQ (J^ ‘. J cfdJd^ dilaall 3.3c- D 

^jC4l Lillj-a ^3 l^A 


TABLE 

Ml,1,1,10 

QTABLE 

Line,l,l,10 

GENERATE 

5,2 

QUEUE 

Line 

SEIZE 

Server 

DEPART 

Line 

ADVANCE 

4,1 

RELEASE 

Server 

TABULATE 

TTime 

TERMINATE 

1 


JJ} \ Ml J J ^ siaUl ^)iajl 
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Window 


Help 


Cascade 

Tile 

1 l 

Simulation Window ► 

Blocks Window 

Simulation Snapshot ► 

Expression Window 


Facilities Window 

✓ 1 gpssByExampIe. gps 

Logicswitches Window 

2 gpssByExampIe. 10.sim - JOURNAL 

Matrix Window ... 

3 gpssByExampIe. 10.sim:2 - BLOCK ENTITIES 

Pint Window 

4 gpssByExampIe. 10.sim:4 - TABLE WINDOW 

Queues Window 

5 gpssByExampIe. 10.2 - REPORT 

Savevalues Window 

server 

Storages Window 

4,1 

Table Window 



ojiiU ^ 


Qtime ^ ^ j ^\ ^LiL^.1 4 jjI£-gJ ^Jaxj aiiLill &iA ^jl 


gpssByExampIe. 12.sim:2 - TABLE WINDOW 


QTIME 


BED® 


Mean: 0.000 


S.D.: 0.000 


10 


"P 2 1 3 1 4 1 5 1 6 1 7 1 8 1 T 


START 500 -j g-UjJl 13 a lM 
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(J(JHaII ^3 Lo£ 


o 


Untitled Model 4.5.sim:5 - TABLE WINDOW 


ED® 


QTIME 


Mean: 0.239 


S.D.: 0.524 





FACILITY 

ENTRIES 

UTIL. 

AVE. TIME AVAIL. 

OWNER 

PEND 

INTER 

RETRY 

DELAY 

SERVER 

500 

0.798 

3.991 1 

0 

0 

0 

0 

0 









QUEUE MAX CONT. ENTRY ENTRY{0) AVE.CONT. AVE.TIME AVE.(-O) 


RETRY 








LINE 

0 

1 

0 

500 

366 

0.048 

0.239 

0.892 


TABLE 

CUM. % 

MEAN 

STD.DEV. RANGE 


RETRY 

FREQUENCY 

TTIME 

4.231 

0.772 


0 




3.000 - 

4.000 


202 

40.40 


4.000 - 

5.000 


243 

89.00 


5.000 - 

6.000 


45 

98.00 


6.000 - 

7.000 


9 

99.80 


7.000 - 

8.000 


1 

100.00 






QTIME 

0.239 

0.524 


0 




- 

1.000 


454 

90.80 








1.000 - 

2.000 


35 

97.80 
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99.80 


2.000 


3.000 


10 


100.00 


3.000 - 4.000 


1 


jj ■ t _ 'll U\\ 
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8 JH* 


'-aFUNCTION j-aVl J144 I 'aa ^ (_jaj 

L_jj£J jj| l$Jj Jcs^C- ^-i1C. £JjjJ C> ^Vu/l j 

The FUNCTION Command: 

NAME FUNCTION A,B 


c* 

^ jl {Name) <=-“) j' l£*jj ls^j A 

Parenthesized Expression ) l>“'J^' lA? {String) j' {Poslnteger) 

{SNA * Parameter) f4«-4 “SP-ic. AjL^> ji (SNA ) <»Uaill Ajaac. Ai^a ji ( 

jAj aJWI CiULuIl ^ 1 j ji Mf- £±h {x^.1 j aJUI ^jj B 

: £ljji 


i> ^ ‘- i JP3j (Continuous) C 

t> (Discrete) F) 

Aji^aj Alb i_a j*j (Discrete Attribute) E 

Uajli ^jj (jxi Alb (List) L 

Cili^a A^jla ^ jj j-a Alb (List Attribue) M 

.JliaJ Aic. p (JS C_JJ 


Single Channel Queue t JJj^ 3 

L^-UJ ) ^jl(J£ juoJ A,J-aq 1 (Jx^oj J b—baA-^-a 4J ^jlat.x^i AJIIj (Ja^a 

L>bj 1^1 J j jjjLi ALa jVl oaa j <j4ib 8 j 1 Interarrival times Jj jj4x Ai* ji 

: ^bll ^ U£ jUi^l 

; J^ajll jjjl* A-Lq jl £j jjJ JjA?. 

Time between 
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Arrivals 

(Minutes) 

Probability 

Cumulative 

Probability 

1 

0.125 

0.125 

2 

0.125 

0.250 

3 

0.125 

0.375 

4 

0.125 

0.500 

5 

0.125 

0.625 

6 

0.125 

0.750 

7 

0.125 

0.875 

8 

0.125 

1.000 


CiVl-ol^C (jjiLaji 6 j 1 CB^ r j' Sevice times Cl« ji 






Service Time 

(Minutes) 

Probability 

Cumulative 

Probability 

1 

0.10 

0.10 

2 

0.20 

0.30 

3 

0.30 

0.60 

4 

0.25 

0.85 

5 

0.10 

0.95 

6 

0.05 

1.00 


.^jO 500 ol£L^-AJ ^U^aII (^Jjl^j <■. J^Ua^all 

AJIa (jAjCs Aia_ji £-3 (JjAa. «^- Ai' l_£ JXJl 


IAT FUNCTION RN1,D8 

0.125,1/0.25,2/0.375,3/0.5,4/0.625,5/0.75,6/0.875,7/1.0,8 


;_^ v i 


IAT jA^'H (1 

blj- 16 lSjfs GPSS j' GPSS iJ J.ijVl AjSI< 43ijVl ^ jA aJIaII (9 

(RN16 RN1 t> M.j4*ll flSjbU 
dlULull (_j-a S aJIaII (3 

(_J£jIi]| (^Jc. c_yjjj j A . u . i' 1 (Jjl ^3 £-)j3 liljj jjAjj jiuuj J^-Aj (4 

^lx4all A_aA3 Aic. ja]| jjlll AJIa A-oa 3 F(x) F(Xl),Xl/F(X 2 ),X 2 /.../F(Xn),X n 

X=x ^aI^2ojl]I 

AJIa (_J£juj ^Jc. A-aAiJl A_La jj £AjjA (J^ >■' (JiLttllj 


STime FUNCTION RN1,D6 
0.1,1/0.3,2/0.6,3/0.85,4/0.95,5/1.0,6 
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TTime 

TABLE 

Ml,LI,10 

QTime 

QTABLE 

Line,1,1,10 

IAT 

FUNCTION 

RN1,D8 

0.125,1/0.25,2/0.375,3/0.5,4/0.625,5/0.75,6/0.875,'; 

STime 

FUNCTION 

RN1,D6 

0.1,1/0.3,2/0.6,3/0.85,4/0.95,5/1.0,6 



GENERATE 

FNSIAT 


QUEUE 

Line 


SEIZE 

Server 


DEPART 

Line 


ADVANCE 

FNSSTime 


RELEASE 

Server 


TABULATE 

TTime 


TERMINATE 

1 


(J^jdjLa 1 ,’i^.W’Ua)! C_Li£ Ja^.V 

GENERATE FN$IAT 

l_i1U ^2 Lilxs FN$ &LiS±ui j I AT 4JI*^II ^u»l lli^l 

0*500 j g-u jJi advance 


m\ 


:£* 
i_illjSlI siaU 


Loc 

Block Type 

Current Count 

Entry Count 

Retry Chain 

Line Number 

Indude-file 

QjIGBM 

GENERATE 

0 

501 

0 

9 

0 

C?2QUE 

QUEUE 

0 

501 

0 

10 

0 

Q Cl3SEI 

SEIZE 

1 

501 

0 

11 

0 

C?4DEP 

DEPART 

0 

500 

0 

13 

0 

□ 5 ADV 

ADVANCE 

0 

500 

0 

14 

0 

C?6Ra 

RELEASE 

0 

500 

0 

15 

0 

Cj7TAB 

TABULATE 

0 

500 

0 

16 

0 

C8TER 

TERMINATE 

0 

500 

0 

17 

0 


...111 SiaU 
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Facility 

Utilization 

Delay Chain Acquisitions Available 

Ave. Time Owner XN Retry Chain Pending Chain Interrupt Chain 

9 SERVER 

0.749 

0 501 + 

3.232 50 1 0 0 0 

JJJ1 jJall oiaU 

Queue Entity 

Current Content 

Entry Count Zero Entry Count Maximum Content Average Content Average Time (+0) Average Time (-0) Retry Chain 

■line 

1 

501 229 

6 0.509 2.196 4.044 0 

QTIME 



Mean: 2.200 

S.D.: 3.227 



FACILITY ENTRIES UTIL. AVE. TIME AVAIL. OWNER PEND INTER RETRY 

DELAY 

SERVER 501 0.749 3.232 1 501 000 

0 


QUEUE 

RETRY 

MAX CONT. ENTRY 

ENTRY(0) 

AVE.CONT. AVE 

.TIME 

AVE.(-0) 

LINE 

6 1 501 

229 

0.509 

2.196 

4.044 

0 






TABLE 

MEAN STD.DEV. 

RANGE 

RETRY 

FREQUENCY 

CUM. % 






TTIME 

5.438 3.513 

_ 

1.000 

0 

30 

6.00 


1.000 - 

2.000 


48 

15.60 


2.000 - 

3.000 


76 

30.80 


3.000 - 

4.000 


85 

47.80 


4.000 - 

5.000 


68 

61.40 
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71.80 

80.40 

86.40 

89.00 

100.00 

QTIME 

56.80 
67.00 
76.20 

83.60 

88.40 

91.80 

93.60 

94.80 

96.40 
100.00 


5.000 - 

6.000 

52 

6.000 - 

7.000 

43 

7.000 - 

8.000 

30 

8.000 - 

9.000 

13 

9.000 - 


55 

- 

0 

1.000 

284 

1.000 - 

2.000 

51 

2.000 - 

3.000 

46 

3.000 - 

4.000 

37 

4.000 - 

5.000 

24 

5.000 - 

6.000 

17 

6.000 - 

7.000 

9 

7.000 - 

8.000 

6 

8.000 - 

9.000 

8 

9.000 - 


18 




l" '' 41 
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9 JH> 

jjc. J^l C_llli A- SaHI L>° (Jl-SIiVIJ 4 - 7 J *-*^' AaL£ (jAajxlkU i—S^JOI (JllaJl liA ^ 

t—illa ^^1 JULLY1 Jaioli]| JxUU] t_ 'N". <_£-2Ij TRANSFER i - t 4Ia]I (jJa^aCuuii_a^oi 12*4*U.a 

c_u£jj]| <!j < ii» -a l “ '**■"' i^JI-aJI c_i11a]I ^kl 

The TRANSFER Block: 

TRANSFER A,B,C,D 


(JLa*Jl C! 


jl BOTH jj^L L)^ L . '>..' J I_g jljA] jAj IaaV Aa^aJ (JlAlj'^l L-llli jA 3 A 

0 ia*as jl Name j' fraction j' SBR j' P j' FN j' PICK j' ALL 


B 


Ajj^c. Ai^a jl ParenthesizedExpression l>“' A' OP jaa*a j' Poslnteger t -r L ?- y 

SNA * Parameter jAl Aja.}c. Ai^a jl SNA ^UaiU 
(j^jfLi (jl L_LAJj Oj l J P JJ^4I AJIa sAj^ll jl^Aa jl (jl^-a jl l—llls 

l>“'A' UP jAA*a j' Poslnteger yyy a.^c. jl Name j' Null A'- 3 - '^! 

Aaa^c. Ai^a jl SNA <4^11 Aja-ic. Aix^a jl ParenthesizedExpression 

SNA *Parameter 

(j^jfL (jl L—LAJj U.f J P JJ^4I jl aJIa (_jJ aAj^ll jl^Aa jl (jl^-a jl i—llls 
l>“'A' UAA JAA*a jl Poslnteger py-y a^c- jl Name r^j j' Null A'- 3 - A 

Aaa^c. Ai^a jl SNA fkkill AjAjc. Aix^a jl ParenthesizedExpression 

SNA *Parameter 

jjfL jl ^aajj (jjlAkl jA j 1 LiUalJ^V' ALL jj^ 41 (j^> jl ^aIUs j 

l>“' UAA JAA*a jl Poslnteger yyy ^A ^ 3 a^c- jl Name j' Null L4 
A_p.ic. A_L*a jl SNA f'UUi] Aja^c. Ai^a jl ParenthesizedExpression 

SNA *Parameter 
TRANSFER Jj^' 

UlLJ g A W ^ L_Jl3 j^Jl JajjAaJI JJC- (JliLlVI (jj-a jjS^Qjj ^Ja^jUJI JJC- 

(JlLa A (_J-al*Jl (Jlic-lj 


D 
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TRANSFER ,NewPlace 

jA 3 (JxxJ |AA jli JJC. A (_J-aL*^o]l jjfLl LaAic. 

NLaS 

TRANSFER 0.75„NewPlace 

ja 75% c_iaaj e_JlSll Iaa (_£a]| (JxlxlLttJI jli 

NewPlace Aj^? A* - ^' i—Jlill A) clNLaJl 
JaAllI (_Jalx!Lall jli BOTFI ^ 4S1I jjb JaA-d' jjfLl LaAifr 
jj jli B (Al-*-4l ,_5^ 6 ja_j a^. jj (_£a 1I i_illi]l A) (J_jk.All (JjLaj 
(_]al-*-a]l a^yz^j A^jJ (_£a]| L_llli]| (J^kAll (JjLaJ lilli ^JoiiuiJ 
ja j^ail A^ jAlill jjAA £a AjjLa_all AjaJ lilli Ni., \ jli j* 

(JkAj l^J^kA j^aJ j^Hall ja jj£ AJA lAA^I (J^jkA 

(J!ia B A a jaj jill L_llll]| 

TRANSFER BOTH,FirstPlace,SecondPlace 
FirstPlace A“J' tt ^ ajIIHI A) <J ^k.All Jo/Till (Talx!Lall (_]*■>.? Iaa j 
jli SecondPlace A ‘r 1 ^' A) JA--^' <-)jA; jfLali ^ jli 

A_£aJ AJA Ia^A j (JjVl l—lllill jjA. ill A_1j -v -all AJ*J jSTii 

FirstPlace Aa. jT>i^ I jj£i ( a^ia J^kAll 

Jlilil Tijl^a'^ L_JI jill ja JAa£ AAC- jl nA. 1 jjjall lilA A 
lAjkl AUaSj ja^)J Ajlljill oAA jjl jajJj L^_d) Ja/ioll jalxlall 
jj^Jj A_l]| (J^kAllj L_llljill OAA A^l ^-ajoiJ A^ 1 ^ n.i jlilNI 

Nia3 l_JI jill t^ITiII i_ujj!lll a_ Ujj^ A TASfl 

TRANSFER ALL,FirstPlace,LastPlace,2 

"^A- 1 J j*A jli FirstPlace AJ^' Al^' J-A) fh 

A^ Ia^A j (Q jalaJI jl^a ^3 2 jAA A-llUj ^aII L_llli]| 

j^k.21 A/ilS^I Aajj LastPlace Aj^^ c_Jlill A^aj 

Ia^A J (JjVl L . 'll all jx AIjl ^ -allJ 'j.o-- all *2 al AjJl 

(jULijl kAS^y l_JI jill A j' A j (»aa jjloll Iaa A 

lA^jkl JiIIaSj 3^^ C-llljllI oA (Jjl jajJj l-^yll -Aiiall (_J-alx!Lall 
L—lllAll °AA Aa.1 (_jA^ U^A 1 ^ ij.i jLiikVI 




BOTH jA= 


ALL jA= 


PICK jA= 
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Nla3 U3Iojbikl l—llli (J Jy Jj£jJ Ajll (Jj^-lllj 

TRANSFER PICK,FirstPlace,LastPlace 
i_illallj FirstPlace Ja^j-all 1 _ 'll Jjj lAl^-ic. i_ills J y ^ I ^!L 
udlij cJla Jj! <Jji..a j»ljj LastPlace _>j^' 
aw"' 4lta ^aasH ,j-a jUij (—ills JUluVI j»2j jjNII li& 

NLa3 F (_J-al*JLj JlAaJ ^ J f '' OjLiJ ^)IAa 4iL-ialj 3 

TRANSFER FN,Function 1,5 

4_JI (_)»“' n jill c_illall a vw“'l 5 l^-Jl i. ~al - >»jj Function 1 411-41 


4ji3^o JAaJ L_l]la ^^1 -Luualll (Jaiu j^jlall Ia& ^3 

Jl i Ja*lIj F 4-la-3 jil Elj C ' K *1' 4 „ial'j 4» ^ 4-a43 

A* A\ 4 ^laj 4A^-all ■■■'-. a-T 

4_llLaJl jA\ j^jlall la^J J J 1—t 'V i a 

“ElLaJl 4i^^)«all (^3 j^jlall la^J l 3 j-jj 


FN 5-1'^' jjT. 


p ala-all 

j^C-^plI ^t-ali^lll 

J*' Jill jjja 


Jl^ll JIj-11 TRANSFER 
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AjujjuJI ^UAA j£jj Aas.1 

c. \ks-i jl ^jLum Cy* ^AiC. A-b^)ia (JllLi]! liA ^jAa^)iJl 


djl^)l_Laiil L-liUl (Jjx*ojJ j A^V (JAgAIa. dllAUl A_nlj ^Ic. ^ C^ljU^l] AjU^)joj A_xiAk ^xla-a 


;A_i]Lil) (J^jI (jjjLft A-La^l 1 


|(Jjj-a^11 ^ijLa A_lajl (JjA^. 


Time between 

Arrivals 

(Minutes) 

Probability 

Cumulative 

Probability 

1 

0.25 

0.25 

2 

0.40 

0.65 

3 

0.20 

0.85 

4 

0.15 

1.00 


l # )\c3 A,L>aq j 6^)1 ^j a^A3 ^jj£I Aa^.1 4^)£Lj J A/a^l ^AA^.1 ^C-AJ ^jAaAL^Jl 

^Ic. ^A Aa^. 1 (J^l A-oA^Jl A_la^l t^jjlj^ll A-oAk ^-^)jaj| AjI (<jjbjH 




I aa^.V A-oA^JI a_La^1 Jja^. 


Service Time 

(Minutes) 

Probability 

Cumulative 

Probability 

2 

0.30 

0.30 

3 

0.28 

0.58 

4 

0.25 

0.83 

5 

0.17 

1.00 


A-oA^JI a_l<s^I ^j^jj (Jjj 


Service Time 


Cumulative 

(Minutes) 

Probability 

Probability 

3 

0.35 

0.35 

4 

0.25 

0.60 
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5 

0.20 

0.80 

6 

0.20 

1.00 


ol£L^a 1 . 

AHMD ^Axuaijj 4-a.liJl IAT (j^4-a (_)ljJ C)J^ '_S^joi 

BKR J jKJJ 

IAT FUNCTION RN1,D4 
0.25,1/0.65,2/0.85,3/1.0,4 


AHMD FUNCTION RN1,D4 
0.3,2/0.58,3/0.83,4/1.0,5 


BKR FUNCTION RN1,D4 
0.35,3/0.6,4/0.8,5/1.0,6 


IAT FUNCTION RN1,D4 

0.25,1/0.65,2/0.85,3/1.0,4 

AHMD FUNCTION RN1,D4 

0.3,2/0.58,3/0.83,4/1.0,5 

BKR FUNCTION RN1,D4 

0.35,3/0.6,4/0.8,5/1.0,6 

TTime TABTE Ml, 1,1,10 

QTime QTABLE Line, 1,1,10 


GENERATE 
QUEUE Line 
TRANSFER 

SEIZE 

DEPART 

ADVANCE 

RELEASE 

TRANSFER 


FNSIAT 

BOTH„BAKUR 

AHMAD 

Line 

FNSAHMD 

AHMAD 

,FIN 


BAKUR SEIZE 

DEPART 


BAKR 

Line 
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ADVANCE FN$BKR 

RELEASE BAKR 

FIN TABULATE TTime 

TERMINATE 1 


^ BOTH Ulia^U JjVl TRANSFER 


jl*j jl jja iLa^l 4 A.■■ AlLa-lk ^A1 (jiJl jjJ j]l £4»aJ ^^JajjuoJl J4C- jjJall 1 a! ,'A', nl 

Jjxlll 4 ju£jJ 4 -> . ^y± A^UlIj 4^-v J\ A*Jj GPSS (^3 ^c-aLjjbl (J^Al . jfb ^JojoiIjJ 4iaAk 

Aa]!J ill oAsIa Fii ^ai-iibl^ 


Loc 

Block Type 

Current Count 

Entry Count 

Retry Chain Line Number 

Indude-file 

Ctgen 

GENERATE 

0 

0 

0 

11 

0 

Q2QUE 

QUEUE 

0 

0 

0 

12 

0 

0 3TRA 

TRANSFER 

0 

0 

0 

13 

0 

04 SEI 

SEIZE 

0 

0 

0 

14 

0 

C?5DEP 

DEPART 

0 

0 

0 

16 

0 

□ 6 ADV 

ADVANCE 

0 

0 

0 

17 

0 

D?7REL 

RELEASE 

0 

0 

0 

18 

0 

0 8TRA 

TRANSFER 

0 

0 

0 

19 

0 

Obakur 

SEIZE 

0 

0 

0 

20 

0 

C? 10 DEP 

DEPART 

0 

0 

0 

22 

0 

□ 11 ADV 

ADVANCE 

0 

0 

0 

23 

0 

CP12REL 

RELEASE 

0 

0 

0 

24 

0 

LjFIN 

TABULATE 

0 

0 

0 

25 

0 

Qil4TER | 

TERMINATE 

0 

0 

0 

26 

0 

| jj Jfc -LlLaJIj lillij bjAj al£U^]| (jjab TRANSFER 1 -4'j^' (Toe- aaIAj ^ 

OAALajI^ (3^ 

IaA AaIIjIII oAalj j-a 


Step NLbi 













-1 

Loc 

Block Type 

Current Count 

Entry Count 

Retry Chain Line Number 

Indude-file 

eCigen 

GENERATE 

1 

1 

0 

n 

0 

C?2QUE 

QUEUE 

0 

0 

0 

12 

0 

0 3TRA 

TRANSFER 

0 

0 

0 

13 

0 

04 SEI 

SEIZE 

0 

0 

0 

14 

0 

C?5DEP 

DEPART 

0 

0 

0 

16 

0 

□ 6 ADV 

ADVANCE 

0 

0 

0 

17 

0 

CF7Ra 

RaEASE 

0 

0 

0 

18 

0 

(> 8TRA 

TRANSFER 

0 

0 

0 

19 

0 

Obakur 

SEIZE 

0 

0 

0 

20 

0 

C? 10 DEP 

DEPART 

0 

0 

0 

22 

0 

□ 11 ADV 

ADVANCE 

0 

0 

0 

23 

0 

CP12REL 

RaEASE 

0 

0 

0 

24 

0 

£}FIN 

TABULATE 

0 

0 

0 

25 

0 

Q! 14 TER 

TERMINATE 

0 

0 

0 

26 

0 
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GENERATE step ^4^ Ls-iic. 

-2 


Loc 

Block Type 

Current Count 

Entry Count 

Retry Chain 

Line Number 

Include-file 

Ctgen 

GENERATE 

0 

i 

0 

ii 

0 

b CP2QUE 

QUEUE 

1 

i 

0 

12 

0 

(> 3TRA 

TRANSFER 

0 

0 

0 

13 

0 

CL 4 sei 

SEIZE 

0 

0 

0 

14 

0 

C?sdep 

DEPART 

0 

0 

0 

16 

0 

□ 6 ADV 

ADVANCE 

0 

0 

0 

17 

0 

C^7Ra 

RaEASE 

0 

0 

0 

18 

0 

(> 8TRA 

TRANSFER 

0 

0 

0 

19 

0 

CZiEAKUR 

SEIZE 

0 

0 

0 

20 

0 

CP 10 DEP 

DEPART 

0 

0 

0 

22 

0 

□ 11 ADV 

ADVANCE 

0 

0 

0 

23 

0 

C?12REL 

RaEASE 

0 

0 

0 

24 

0 

QFIN 

TABULATE 

0 

0 

0 

25 

0 

Cj 14ter 

TERMINATE 

0 

0 

0 

26 

0 




(J-qIjlIaII 







-3 

Loc 

Block T ype 

Current Count 

Entry Count 

Retry Chain 

Line Number 

Indude-file 

C;igen 

GENERATE 

0 

1 

0 

11 

0 

C?2QUE 

QUEUE 

0 

1 

0 

12 

0 

() 3TRA 

TRANSFER 

0 

1 

0 

13 

0 

q CL4SEI 

SEIZE 

1 

1 

0 

14 

0 

C?5DEP 

DEPART 

0 

0 

0 

16 

0 

□ o ADV 

ADVANCE 

0 

0 

0 

17 

0 

C?7Ra 

RaEASE 

0 

0 

0 

18 

0 

() 8TRA 

TRANSFER 

0 

0 

0 

19 

0 

CSbakur 

SEIZE 

0 

0 

0 

20 

0 

C? 10 DEP 

DEPART 

0 

0 

0 

22 

0 

□ 11 ADV 

ADVANCE 

0 

0 

0 

23 

0 

CP12REL 

RaEASE 

0 

0 

0 

24 

0 

OFIN 

TABULATE 

0 

0 

0 

25 

0 

C3 14 TER 

TERMINATE 

0 

0 

0 

26 

0 


(_J>slxlLtt]l jli 4 ^, >»N.M jj) Lajj Aa^I (_ja (_j£ (ji Laj 

Aa^J JaUIaII j Aa^Ij iAILoia^U JAjJ 

-4 
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Loc 

Block Type 

Current Count 

Entry Count 

Retry Chain 

Line Number 

Indude-file 

C;igen 

GENERATE 

0 

1 

0 

11 

0 

CJ2QUE 

QUEUE 

0 

1 

0 

12 

0 

0 3TRA 

TRANSFER 

0 

1 

0 

13 

0 

CL4SEI 

SEIZE 

0 

1 

0 

14 

0 

nO^DEP 1 

DEPART 

1 

1 

0 

16 

0 

□ 6 ADV 

ADVANCE 

0 

0 

0 

17 

0 

C?7Ra 

RELEASE 

0 

0 

0 

18 

0 

0 8TRA 

TRANSFER 

0 

0 

0 

19 

0 

Qbakur 

SEIZE 

0 

0 

0 

20 

0 

Q 10 DEP 

DEPART 

0 

0 

0 

22 

0 

□ 11 ADV 

ADVANCE 

0 

0 

0 

23 

0 

CP12REL 

RaEASE 

0 

0 

0 

24 

0 

LjFIN 

TABULATE 

0 

0 

0 

25 

0 

D 14 TER 

TERMINATE 

0 

0 

0 

26 

0 


fiJLa (jla J 

< SEIZE u' 

( 0 









5 

Loc 

Block Type 

Current Count 

Entry Count 

Retry Chain 

Line Number 

Indude-file 


CilGEN 

GENERATE 

0 

1 

0 

11 

0 

CJ2QUE 

QUEUE 

0 

1 

0 

12 

0 

0 3TRA 

TRANSFER 

0 

1 

0 

13 

0 

Q4SEI 

SEIZE 

0 

1 

0 

14 

0 

C?5DEP 

DEPART 

0 

1 

0 

16 

0 

^□6 ADV 

ADVANCE 

1 

1 

0 

17 

0 

CP7Ra 

RaEASE 

0 

0 

0 

18 

0 

(> 8TRA 

TRANSFER 

0 

0 

0 

19 

0 

CLbakur 

SEIZE 

0 

0 

0 

20 

0 

C?10 DEP 

DEPART 

0 

0 

0 

22 

0 

□ 11 ADV 

ADVANCE 

0 

0 

0 

23 

0 

C? 12 REL 

RELEASE 

0 

0 

0 

24 

0 

OFIN 

TABULATE 

0 

0 

0 

25 

0 

C5 14 TER 

TERMINATE 

0 

0 

0 

26 

0 


J-alxlLjl ^ I__1J 

-6 
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Loc 

Block Type 

Current Count 

Entry Count 

Retry Chain Line Number 

Indude-file 

b Ciigen 

GENERATE 

1 

2 

0 

11 

0 

C3 2QUE 

QUEUE 

0 

1 

0 

12 

0 

() 3TRA 

TRANSFER 

0 

1 

0 

13 

0 

d4SEI 

SEIZE 

0 

1 

0 

14 

0 

C?5DEP 

DEPART 

0 

1 

0 

16 

0 

n De adv 

ADVANCE 

1 

1 

0 

17 

0 

CF7REL 

RELEASE 

0 

0 

0 

18 

0 

0 8TRA 

TRANSFER 

0 

0 

0 

19 

0 

dBAKUR 

SEIZE 

0 

0 

0 

20 

0 

C? 10 DEP 

DEPART 

0 

0 

0 

22 

0 

□ 11 ADV 

ADVANCE 

0 

0 

0 

23 

0 

CP 12 REL 

RELEASE 

0 

0 

0 

24 

0 

Li FIN 

TABULATE 

0 

0 

0 

25 

0 

D 14 TER 

TERMINATE 

0 0 0 

GENERATE fUiill Jj 

26 

AJ-la. 

0 


-7 

Loc 

Block Type 

Current Count 

Entry Count 

Retry Chain 

Line Number 

Indude-file 

C;igen 

GENERATE 

0 

2 

0 

11 

0 


QUEUE 

1 

2 

0 

12 

0 

0 3TRA 

TRANSFER 

0 

1 

0 

13 

0 

d4SEI 

SEIZE 

0 

1 

0 

14 

0 

C?5DEP 

DEPART 

0 

1 

0 

16 

0 

n Q6 ADV 

ADVANCE 

1 

1 

0 

17 

0 

LS?7Ra 

RELEASE 

0 

0 

0 

18 

0 

0 8TRA 

TRANSFER 

0 

0 

0 

19 

0 

dBAKUR 

SEIZE 

0 

0 

0 

20 

0 

C? 10 DEP 

DEPART 

0 

0 

0 

22 

0 

□ 11 ADV 

ADVANCE 

0 

0 

0 

23 

0 

O? 12 REL 

RELEASE 

0 

0 

0 

24 

0 

Li FIN 

TABULATE 

0 

0 

0 

25 

0 

Ci 14TER 

TERMINATE 

0 

0 

0 

26 

0 


-8 
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Loc 

Block Type 

Current Count 

Entry Count 

Retry Chain 

Line Number 

Indude-file 

CliGBM 

GENERATE 

0 

2 

0 

11 

0 

□?2QUE 

queue 

0 

2 

0 

12 

0 

0 3TRA 

TRANSFER 

0 

2 

0 

13 

0 

064 SB 

SEIZE 

0 

1 

0 

14 

0 

C?5DEP 

DEPART 

0 

1 

0 

16 

0 

^□6 ADV 

ADVANCE 

1 

1 

0 

17 

0 

o?7Ra 

RELEASE 

0 

0 

0 

18 

0 

0 8TRA 

TRANSFER 

0 

0 

0 

19 

0 

Q d BAKUR 

SEIZE 

1 

1 

0 

20 

0 

C? 10 DEP 

DEPART 

0 

0 

0 

22 

0 

□ 11ADV 

ADVANCE 

0 

0 

0 

23 

0 

C712REL 

RELEASE 

0 

0 

0 

24 

0 

LjFIN 

TABULATE 

0 

0 

0 

25 

0 

Q 14 TER 

TERMINATE 

0 

0 

0 

26 

0 

J! (jittll J4j TRANSFER o\* JjVl 

J jxAa 

■ Va*4 (jl LaJ 


.41^ jSj ^ ciUjj BAKUR > JU SEIZE ^ 


.( J\ U A jJj* 




U "») L5^“ 




;i_J| jail oiali 


Loc 

Block Type 

Current Count 

Entry Count 

Retry Chain 

Line Number 

Indude-file 


C;1GEN 

GENERATE 

0 

501 

0 

11 

0 

CJ2QUE 

QUEUE 

0 

501 

0 

12 

0 

0 3TRA 

TRANSFER 

0 

501 

0 

13 

0 

CS4SB 

SBZE 

0 

299 

0 

14 

0 

□55 DEP 

DEPART 

0 

299 

0 

16 

0 

Q6 ADV 

ADVANCE 

0 

299 

0 

17 

0 

CF7REL 

RELEASE 

0 

299 

0 

18 

0 

0 8TRA 

TRANSFER 

0 

299 

0 

19 

0 

dBAKUR 

SEIZE 

0 

202 

0 

20 

0 

□? 10 DEP 

DEPART 

0 

202 

0 

22 

0 

oO 11 ADV 

ADVANCE 

1 

202 

0 

23 

0 

CF12REL 

RELEASE 

0 

201 

0 

24 

0 

LjFIN 

TABULATE 

0 

500 

0 

25 

0 

Ci 14TER 

TERMINATE 

0 

500 

0 

26 

0 


Sialj 


Facility 

Utilization 

Delay Chain 

Acquisitions 

Available 

Ave. Time 

Owner XN 

Retry Chain 

Pending Chain 

Interrupt Chain 

[r] AHMAD 

0.860 

0 

299 

+ 

3.344 

0 

0 

0 

0 

Qbakr 

0.727 

0 

202 

+ 

4.183 

501 

0 

0 

0 


; jjjljiall sialj 
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Queue Entity 
JiJj’JE 


Current Content Entry Count Zero Entry Count Maximum Content Average Content Average Time (+0) Average Time (-0) Retry Chain 

0 501 343 4 0.352 0.816 2.589 0 




QTIME 


Mean: 0.816 S.D.: 1.591 



^2 j (Jj-la. fljslj 


TTIME 


Mean: 4.508 S.D.: 1.951 


120 



; jjjauI 

PEND INTER RETRY 

0 0 0 

0 0 0 


FACILITY 

DELAY 

ENTRIES 

UTIL. AVE. 

TIME . 

AVAIL. 

OWNER 

AHMAD 

0 

BAKR 

299 

0.860 

3.344 

1 

0 

202 

0.727 

4.183 

1 

501 
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QUEUE 

MAX CONT. 

ENTRY 

ENTRY(0) 

AVE.CONT. AVE.TIME 

AVE.(-0) 

RETRY 

LINE 

0 

4 0 

501 

343 

0.352 0.816 

2.589 


TABLE 

CUM. % 

MEAN 

STD.DEV. 

RANGE 

RETRY FREQUENCY 

TTIME 

4.508 

1.951 


0 




1.000 - 

2.000 

58 

11.60 


2.000 - 

3.000 

112 

34.00 


3.000 - 

4.000 

114 

56.80 


4.000 - 

5.000 

101 

77.00 


5.000 - 

6.000 

53 

87.60 


6.000 - 

7.000 

20 

91.60 


7.000 - 

8.000 

17 

95.00 


8.000 - 

9.000 

14 

97.80 


9.000 - 


11 

100.00 





QTIME 

0.816 

1.591 

0 




- 

1.000 

403 

80.44 


1.000 - 

2.000 

33 

87.03 


2.000 - 

3.000 

25 

92.02 


3.000 - 

4.000 

20 

96.01 


4.000 - 

5.000 

8 

97.60 


5.000 - 

6.000 

3 

98.20 


6.000 - 

7.000 

5 

99.20 


7.000 - 

8.000 

2 

99.60 


8.000 - 

9.000 

1 

99.80 


9.000 - 


1 

100.00 



a 



59.8% l s' ujO 500 c > ujO 299 — ^=4 upill • 


40.4% l$' ujjj 202 — upili 


86% — AJUi 

72.7% = 
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4 a '3 A 3.344 = 4 * Ad" Ja-uj^llxi 

all 4.183 = jSJ^La^Ji -Laxa ^1 a 

(jjlj j 4 = _j^jL)all (J jJa ^xiaC-1 


ujO 343 — jj^ 4 jJ jj 4I (jjijjli ac. 

31.4% = (500/343) - 1 = >% u^' u' Ji-H 
jjjj 0.352 = 

^0.816 = jjALii^ jii^v' ^j>a^ Jajoj 

^ 2.589 = 3Ui jlajj <>i jjjUJi ^ jLl^V' Jajoj 

4.508 — ^-iaill ^2 dl 
<jl A^J ^j^jUall jl.JaVlVI (j-o^3 (JjA^. 

jftjlJj 1 J 0 likJJ JJjUall gi jjJaijl jjJj 403 
jftilij 2 j 1 aw j jO 3 3 j 
<_s^ 3 j 2 aw ujO 25 j 
<3^4 j3 ujO 20 j 

ij£Aj 

^UaJl ^3 dj j A 3j-li. AjLjJoJI {_jjiLnj 
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10 jn« 

J RETURN J PREEMPT jSHj RMULT j EQU oo-YI JG4I ^ 

PRIORITY 

The EQU Command: 

NAME EQU X 


A o\ a m a A^ajS NAME 1 A .'i u ujj ZjijC. I^A 

(_£jjJaZi jib j (_£^)±A. J .]' » X (jl i—LaJj (_£ ^jAj OjLi*llj Oj^S-a]l 

(J Jf?- jj' AAAj 

I(jlia 

Price EQU 10 

jli Price ^“>VI .i^jjL 11 Qd I^Aj JO ^-«j4' 4jJ-«,jj Price jSJ-uYI i—ib^xj 13 aj 

10 <-jSll GPSS 

The RMULT Command: 

RMULT A,B,C,D,E,F,G 


GPSS is^ AjiJjjJI A-ljl jjoixJI jalajSM CLll.ll ja ol^il A^aJi ^JoxJ ^aYI 13 a 


(JLaxll 

ji jj^i j' lAaj j&j RN1 JjY' aA1jA*JI ^lijYI .ilj-# Sljj A 

A_l2*. ^r.J^kX^O JlJlC. 

jl ^-LoiV u' cj^^j RN2 4 jj1B 

L_l^. ^T.J^k AtO JlJlC- 

j' LsA^Y jj54 jl lAaj l 5 jG^d jA j RN3 dldliill ApljAxll ^lijY' .4 ol C 

L_L^. ^-0 ^r.J^kx^o 4J1C- 
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jl ^aiujV (jl ^jblkj jA j RN4 jaI^I A^pl^Ls^Vl ^ SI 

L_l^. ^A ^T.J^kX.rO ^JiC- 

j' t^V jj^ u' (j^yj c£j4^j j*j RN5 o-u-*^' f lijVt 2 ^a Si 

L_L^. ^-0 J^C- 

^1 ^JjujV j)^^A (jl (j^aJ^ (^jUl^.1 ^A^ RN6 (__)jJ^I-^I AjjI^xaxJI .aI^a Sl^J 

L_L^. ^A ^r.J^kx^-3 AJlC- 

jl ^-LujV (j^SLj j)l j)^AJj (jjlj 1^1 ^Aj RN7 ^L^Jl Ajjl Jji*ll ^l5_jVI -A!61 

L_L^. ^A ^r.J^kx^a AJlC- 

The PREEMPT Block: 


D 



a, )L>iM A.1 a ^icj ^^.1 (JaIajaJ ISsjA l^jjl^lj Aii^jujj JJlaaj l£^I lW-*-^! ^>a^a 


L_L^.^a ^rj^kx^o A.AC. jl ^jojI (j^^A (jl ^-. 1>}J (_£^)j^)jJa J A.hg.xxiMl ^jujI jl 

(jJuL&\ ^Aj A.lljJafl VI dllic-l lil A.xJoIaaII jl PR l^J A, jlxJo^Vl ^j^Ia 

A^w/Z j' PR uj^ u' 

L_l^Jj (_£ jliLkl jA J aL^SII (j-a ^I^aII (JaIxIaII AjI) (j£Lu (_£-^l C-lHill jl ^jojI 

A-pJlC. A.^x-rO jl ^JjjI^ 5I (jjj jjja'l jl L_L^.^a ^rj^x^o A.AC. jl ^jojI jl ^-Luj^ (jj^A (jl 

^LlaI AjAJIC. A.^XrfO jl ^Uaill 

^1 jAll (JaIxIaII ^jl.xJoll (j-^3^1 ^-4^ ja l5^I ^1*aJI j ^IxaII 
aJjJIj A.hg.xxiM I^JLxjjIj ^jjU A.I j^.xxiMl fijiA (jc. (JaIxjaII >\x, nj RR aIxjVI 

l5JJJ^ C A*-^' UJ^ j C A*-^' lA ^ j *j lA 3 *^ u' 

The RETURN Block: 



JtaaJl 

A 

B 


D 

E 
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»j- 4^ Cp> 4^' J\ PR ^ PREEMPT jj c ljJI <J-l*UI a*jj 

^lc-1 A-lLja^l AJ ^£a11 (JaIxIaII A-aA^. s-l^jjj AxJ 

(JaIxJI 

jl L_L^.^A ^rJ^x^Q AAC- jl ^a-uj| (jl L_L^Jj j A.\ ig.xxiMl ^joj! jl ^5^) A 

^Ixa! AjAAC- A^x-sa jl ^liail] AjAAC. A.^x^a jl (jdJ J 


The PRIORITY Block: 



t Axxi \W (JaIxIaII A-lLja^i ^ In* J jl AA^J 

;(JIaxJ| 

(j-^aJ j| AAC. jl ^xujI La) (j^^-J (jl t> . lJ >Jj Aj_jj^)jAa L5^ J &AjA^JI A-lixAa^YI A-<Li3 A 

^LlaI AjAAC. Aix^a jl ^al,Aill AjAAC. A.^x-rO jl (^jjjI^I j)^ ^)-1 AxJ jl 

(_£jluiA i^)aAJ (jjAllI (jjiAlxIlA]l C JajuiJl (JaLxIaII £_xAaJj Aj5^a1I £^)£Ia]| ^)Ll^. B 

LtA^ j' BU jj4 j' j*j 4LjaaVl 


;JliLa 


PRIORITY 10 


< A-llJ (J^.AJ (J-^IxIa \ Q A, jlxAaM (_£^Luia ^-LaxJ L_lllS]| lAA 


(jjjJilS ^lusj jJujj Sl£La*a 

4 jLjj..1^.1j ci-alc- AA^jj ^.liAuaj 

cpAjll sj++' AjU^ilj &j^>A' aA ijjll oOverhaul 4 jjjAI 

IAjj AA^)^j]| oJ>^-jV A-JJjAI A _ Lg. Ij-v ^3 AjlJ^joi CllL^^L^aU 

.l^SU^V a^Lo) 10±1 JjiAAjA^La: 40±8 l£ 
90+1 0 lK J Ajj 3 Clll^A (JjA*j jl jjj3 jjAu cJA A*Jjjudll 

^LiaJ ^jjljJj]| 0 J 4 +I .Alia^ 15+5 l3^)*AAj Aaj3J 
ASj 3JJ 120+30 (JjALAj A£.Luj 5+1 I^S AjAc. A jl j. ■■ j 
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A jl ^jc- ^ il > >-»"4l 4 j\, >»qNM LgJ jjbjll Sj«J 

.Ajjo jjll a 

.^ajJ 50 sA-a] A_2uJ^]l (J-aC. ^g£l-'I 

A-a.li. ^ (J-alc- A-JIjlS JAa. -2 


Rseed 

EQU 

39941 


RMULT 

Rseed 

Overhaul 

QTABLE 

Overhaul, 10,10,20 

Spot 

QTABLE 

Spot, 10,10,20 

Service 

QTABLE 

Service, 10,10,20 

Alljobs 

QTABLE 

Alljobs, 10,10,20 


GENERATE 

2400,480,„1 


QUEUE 

Overhaul 


QUEUE 

Alljobs 


SEIZE 

Maintenance 


DEPART 

Overhaul 


DEPART 

Alljobs 


ADVANCE 

600,60 


RELEASE 

Maintenance 


TERMINATE 



GENERATE 

90,10,,,3 


QUEUE 

Spot 


QUEUE 

Alljobs 


PREEMPT 

Maintenance,PR 


DEPART 

Spot 


DEPART 

Alljobs 


ADVANCE 

15,5 


RETURN 

Maintenance 


TERMINATE 
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GENERATE 

300,60,„2 

QUEUE 

Service 

QUEUE 

Alljobs 

PREEMPT 

Maintenance, PR 

DEPART 

Service 

DEPART 

Alljobs 

ADVANCE 

120,30 

RETURN 

Maintenance 

TERMINATE 


GENERATE 

480 

TERMINATE 

1 


lUill 


i_ill jail siaU 


Loc 

Block Type 

Current Count 

Entry Count 

Retry Chain 

Line Number 

Indude-file 

Qigen 

GENERATE 

0 

9 

0 

9 

0 

C?2 QUE 

QUEUE 

0 

9 

0 

10 

0 

C?3QUE 

QUEUE 

0 

9 

0 

11 

0 

04 SEI 

SEIZE 

0 

9 

0 

12 

0 

Q5DEP 

DEPART 

0 

9 

0 

13 

0 

Q6DEP 

DEPART 

0 

9 

0 

14 

0 

CJ7ADV 

ADVANCE 

0 

9 

0 

15 

0 

CF8REL 

RELEASE 

0 

9 

0 

16 

0 

D9TER 

TERMINATE 

0 

9 

0 

17 

0 

C: 10 GEN 

GENERATE 

0 

265 

0 

19 

0 

CLIQUE 

QUEUE 

0 

265 

0 

20 

0 

CP12QUE 

QUEUE 

0 

265 

0 

21 

0 

O 13 PRE 

PREEMPT 

0 

265 

0 

22 

0 

CP14DEP 

DEPART 

0 

265 

0 

23 

0 

C? 15 DEP 

DEPART 

0 

265 

0 

24 

0 

□ 16 ADV 

ADVANCE 

0 

265 

0 

25 

0 

C? 17 RET 

RETURN 

0 

265 

0 

26 

0 

D 18 TER 

TERMINATE 

0 

265 

0 

27 

0 

C; is gen 

GENERATE 

0 

79 

0 

29 

0 

C?20QUE 

QUEUE 

0 

79 

0 

30 

0 

C?21QUE 

QUEUE 

0 

79 

0 

31 

0 

022 PRE 

PREEMPT 

0 

79 

0 

32 

0 

Q 23 DEP 

DEPART 

0 

79 

0 

33 

0 

CP24DEP 

DEPART 

0 

79 

0 

34 

0 

25 ADV 

ADVANCE 

1 

79 

0 

35 

0 

C?26 RET 

RETURN 

0 

78 

0 

36 

0 

Q 27 TER 

TERMINATE 

0 

78 

0 

37 

0 

C4 28 GEN 

GENERATE 

0 

50 

0 

39 

0 

0129 TER i 

TERMINATE 

0 

50 

0 

40 

0 


i“'SUg .,"41 SiaU 
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Facility Utilization Delay Chain Acquisitions Available Ave. Time Owner XN Retry Chain Pending Chain Interrupt Chain 

H MAINTENANCE 0.796 0 353 + 54.138 401 0 0 0 




Queue Entity 

Current Content 

Entry Count 

Zero Entry Count 

Maximum Content 

Average Content 

Average Time (+0) 

Average Time (-0) 


y. 

OVERHAUL 

0 

9 

0 

1 

0.032 

86.413 

86.413 


M 

SPOT 

0 

265 

265 

1 

0.000 

0.000 

0.000 


k. 

SERVICE 

0 

79 

67 

2 

0.033 

10.019 

65.960 


L 

ALLJOBS 

0 

353 

332 

2 

0.065 

4.445 

74.726 


L_aiUa A-A-a-t*. J jAzs. oASlj 


ALLJOBS 


Mean: 4.445 


S.D.: 32.459 


360 



4j jA]I 4 ll n In J In oAalj 


OVERHAUL 


Mean: 86.413 


S.D.: 60.070 


10 
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SERVICE 


(jjLjjll aialj 


Mean: 10.019 _ S.D.: 59.251 

120 



SPOT 


Mean: 0.000 S.D.: 0.000 


360 



FACILITY 

DELAY 

MAINTENANCE 

0 


ENTRIES 

UTIL. 

AVE. TIME AVAIL. 

OWNER 

PEND 

INTER 

RETRY 

353 

0.796 

54.138 1 

401 

0 

0 

0 


QUEUE 

RETRY 

OVERHAUL 

0 


MAX CONT. ENTRY ENTRY(0) AVE.CONT. AVE.TIME AVE.(-0) 


10 9 0 0.032 86.413 86.413 


447 
















SPOT 

1 

0 265 265 


0.000 

0.000 

0.000 

0 







SERVICE 

2 

0 79 67 


0.033 

10.019 

65.960 

0 

ALLJOBS 

0 

2 

0 353 332 


0.065 

4.445 

74.726 

TABLE 

MEAN 

STD.DEV. 

RANGE 

RETRY 

FREQUENCY 

CUM. % 







OVERHAUL 

86.413 

60.070 

_ 

10.000 

0 

1 

11.11 


10.000 

_ 

20.000 


2 

33.33 


20.000 

_ 

30.000 


0 

33.33 


30.000 


40.000 


0 

33.33 


40.000 

_ 

50.000 


0 

33.33 


50.000 

_ 

60.000 


0 

33.33 


60.000 

_ 

70.000 


0 

33.33 


70.000 

_ 

80.000 


0 

33.33 


80.000 

_ 

90.000 


0 

33.33 


90.000 

_ 

100.000 


0 

33.33 


100.000 

_ 

110.000 


2 

55.56 


110.000 

_ 

120.000 


2 

77.78 


120.000 

_ 

130.000 


0 

77.78 


130.000 


140.000 


1 

88.89 


140.000 

_ 

150.000 


0 

88.89 


150.000 

_ 

160.000 


0 

88.89 


160.000 

_ 

170.000 


1 

100.00 







SPOT 

0.000 

0.000 

_ 

10.000 

0 

265 

100.00 







SERVICE 

10.019 

59.251 

_ 

10.000 

0 

73 

92.41 


10.000 

_ 

20.000 


3 

96.20 


20.000 

_ 

30.000 


0 

96.20 


30.000 

_ 

40.000 


0 

96.20 


40.000 

_ 

50.000 


0 

96.20 


50.000 

_ 

60.000 


1 

97.47 


60.000 

_ 

70.000 


0 

97.47 


70.000 

_ 

80.000 


0 

97.47 


80.000 

_ 

90.000 


0 

97.47 
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0 




90.000 

- 

100.000 

97.47 


100.000 

_ 

110.000 

97.47 


110.000 

_ 

120.000 

97.47 


120.000 


130.000 

97.47 


130.000 

_ 

140.000 

97.47 


140.000 

_ 

150.000 

97.47 


150.000 

_ 

160.000 

98.73 


160.000 

_ 

170.000 

98.73 


170.000 

_ 

180.000 

98.73 


180.000 

_ 

190.000 

98.73 


190.000 

_ 


100.00 





ALLJOBS 

4.445 

32.459 

_ 

10.000 

96.03 


10.000 

_ 

20.000 

97.45 


20.000 

_ 

30.000 

97.45 


30.000 

_ 

40.000 

97.45 


40.000 

_ 

50.000 

97.45 


50.000 

_ 

60.000 

97.73 


60.000 

_ 

70.000 

97.73 


70.000 


80.000 

97.73 


80.000 

_ 

90.000 

97.73 


90.000 

_ 

100.000 

97.73 


100.000 

_ 

110.000 

98.30 


110.000 

_ 

120.000 

98.87 


120.000 

_ 

130.000 

98.87 


130.000 

_ 

140.000 

99.15 


140.000 

_ 

150.000 

99.15 


150.000 

_ 

160.000 

99.43 


160.000 

_ 

170.000 

99.72 


170.000 

_ 

180.000 

99.72 


180.000 

_ 

190.000 

99.72 


190.000 




0 

0 

0 

0 

0 

1 

0 

0 

0 

1 

339 

5 

0 

0 

0 

1 

0 

0 

0 

0 

2 

2 

0 

1 

0 

1 

1 

0 

0 

1 
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jJjoiijj K ' L-llllal] tdjil 
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:11 JH* 


diij a^Jj Vutn jl ^Uaill Ajj^a Facility A.hg.j»«Ml 

. A^lj (jj5Li. (jl^A ^gj. jjj|£ (J!La . V jiuZus LaAic. ^)kl (_J-alx!La (_g\ (jAaSjJj 

Ajljoi AJj A^Ij dl3j ^3 (J-alxILa jj£i AJC- jAauJ j»llaJI ^3 Aj^a <_jl Storage all j 

_A3^l^l] (ji^A jUaAlVl AC-lLa (_j!La _Aa*jjj (_J^il£ (_jAAuJ Laic- A)jLaL*lLa]l i _)Aa3 j )Jj A_LUoa 
^lx-a (_J-a*J ^a]I ^ ‘ Cy* AAC- “Gl u 3^ '*'" J ^ M (jl » J1—“'■ ■'' ;A ^ 

4iu ^ RELEASE j SEIZE j^' j* ; 4^' *^Lk)j JLlLI A?i£ li*A3 ji ^ 

. j jA -a" (j-a ^J ji.Al jjjllij j Aj*_uj l ajjxli] ^y*\ ^Jl j jA A' 

c_jj£ jjII aJj j ji-# aa=^j jl a_s jx .j STORAGE j*VI 


The STORAGE Command: 


NAME STORAGE A 


H uj^V j' AAHj ^j j j^-all elLc-V NAME dlu^ 

(JLaxll 

l—La. ^j-a *<■ - ^ AAC- jj£L j' 4 . J A_ijj^>jAa j j jA -all A _iKU Ajcaall A 

ji ja-all AAIa^-j j* oAa-j s-ilk] ji ji4J jA>jl jia jba AAuaj LEAVE J ENTER U^4]' 


The ENTER Block: 


ENTER A,B 


. j jA dllAi .j j»a AAi-a AAC- jllaAll jl Akl ^3 AAAi 


|(JLa*Jl 


i ■ J* 1 |»3j jj Lai jjfLi j' L . T* 'J L j jA A*‘ ; ) 

. 4» A AjAAC- Ai.^i J IV'il AaAAC. Aik^a jl jAo:^j3 (jAJ JAJXJ ji 
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B 


(JjJ)*s.a11 Ajua ^ja J IA JjLuj] L-J^Uoa]! Cllljl^. j ^^C- 

prj^kx^o ^.AC. jl ^jojI jl ^.LaiV clL^- 3 J A-j^jl ^A j 1 AjjJal^psVI Ig.’iAj^j 


^-vWa! 4-p.AC. AAx-a jl 4-p.AC. A.kk^i j! ^J±lXA jl L—l2k ^a 

The LEAVE Block: 


LEAVE A,B 


CjI^ jll .A.AC. ^).a£j ^j^*s.a'I Ajuuj CllljL^j (j-a JiJlC- L_J 


.4^1 

;(JIaxJ| 


C % l~y^A ^r,J^ Ks~i jl ^jujI Ia] Qj£j jI ^ 1j jA j (J^^«a]| ^sjujI jl ^aS_j 

> ^Lla 1 4-p.Ac- Aij-a jl ^l.JViH AjJiJlc. 4i_x-a jl ^ja j jl 

(JjJ)*S.a 11 Ajt-UJ ^)A l^.xA^jj J IAjU_xaI L-JJ)Uoa11 (J^*S.a1| CjIa^.J .A.AC- 

^■J^kx^o .A.AC. jl ^ajajl jl ^-IxjjV U^^- 3 A-j^)l.)\1 ^Aj 1 Ig.’lA^j 


A 


B 


^WaI 4-p.AC. AAx-£ 3 jl alia \W 4_p-AC- A.L^a jl (J-Ijoj jfi ^na.*l jl L_l^. ^a 


Single Channel Queue with two ca*^i jjA 


servers 

(Jx^aq 1 ^j|^uaC- (J^xxi) 4_La3J ^Jl (Jx^aj # -l^.lj ^njujl^A AJ j)Xxa ^Iaj (J^-a 

1^1 J j^a j jjjU 4_La jV' oaa j (jjlib 8 j 1 j^ Interarrival times J j —j ^ j' W-4? 

;JUll (Jj^iJl ^ La£ (JLai^.'^l (JJiaj 
; jjjl* 4-Lajl £J jjJ JjA^. 


Time between 

Arrivals 

(Minutes) 

Probability 

Cumulative 

Probability 

1 

0.125 

0.125 

2 

0.125 

0.250 

3 

0.125 

0.375 
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4 

0.125 

0.500 

5 

0.125 

0.625 

6 

0.125 

0.750 

7 

0.125 

0.875 

8 

0.125 

1.000 


^ (j* JSI (Jj'lib 6 j 1 Sevice times CLajl 


; JU1 I Jja^I 


;Ca.liJI 4_La ji (Jj- 


Service Time 

(Minutes) 

Probability 

Cumulative 

Probability 

1 

0.10 

0.10 

2 

0.20 

0.30 

3 

0.30 

0.60 

4 

0.25 

0.85 

5 

0.10 

0.95 

6 

0.05 

1.00 


,4jjj 500 j _) ^ ^ ol£L^_AJ ^alia_l]l (._1 jba-41 


§ (Jlia 0 -aljjJl JJiaj 


TTime TABLE Ml, 1,1,10 

QTime QTABLE Line, 1,1,10 

IAT FUNCTION RN1,D8 

0.125,1/0.25,2/0.375,3/0.5,4/0.625,5/0.75,6/0.875,7/1.0,8 
STime FUNCTION RN1,D6 

0.1,1/0.3,2/0.6,3/0.85,4/0.95,5/1.0,6 
Server STORAGE 2 


GENERATE FN$IAT 

QUEUE Line 

ENTER Server 

DEPART Line 
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ADVANCE 

LEAVE 

TABULATE 

TERMINATE 


FNSSTime 

Server 

TTime 

1 


(jojialj oAJAik. aiiU 


Window 


Help 


Cascade 

Tile 


Simulation Window 


Simulation Snapshot 


1 Untitled Model 1 

2 Untitled Model l.l.sim - JOURNAL 

3 Untitled Model l.l.sim:2 - BLOCK ENTITIES 

4 Untitled Model l.l.sim:3 - STORAGE ENTITIES 

5 Untitled Model l.l.sim:4 - QUEUE ENTITIES 
✓ 6 Untitled Model l.l.sim:5 - TABLE WINDOW 

7 Untitled Model 1.1.1 - REPORT 


Blocks Window 
Expression Window 
Facilities Window 
Logicswitches Window 
Matrix Window ... 

Plot Window ... 
Queues Window 
Savevalues Window 


Storages Window 


Table Window 


(j aislj laJ3 



0 ja 500 
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jSlI sialj 


Loc 

Block T ype 

Current Count 

Entry Count 

Retry Chain 

Line Number 

Indude-file 

C;igen 

GENERATE 

0 

500 

0 

8 

0 

C-2QUE 

QUEUE 

0 

500 

0 

9 

0 

C.3ENT 

ENTER 

0 

500 

0 

10 

0 

C?4DEP 

DEPART 

0 

500 

0 

11 

0 

□ 5 ADV 

ADVANCE 

0 

500 

0 

12 

0 

CT6LEA 

LEAVE 

0 

500 

0 

13 

0 

07 TAB 

TABULATE 

0 

500 

0 

14 

0 

C-8TER 

TERMINATE 

0 

500 

0 

15 

0 


bialj 


Storage Utilization Delay Chain Capacity Storage In Use Min In Use Max In Use Entry Count Available Retry Chain 

]■] SERVER 0.345 0 2 0 0 2 500 + 0 


Queue Entity Current Content Entry Count Zero Entry Count Maximum Content Average Content Average Time (+0) Average Time (4)) Retry Chain 
INLINE 0 500 487 2 0.007 0.034 1.308 0 


; _ ^ jj j! I-ill Mjjl w 


QTIME 


Mean: 0.034 S.D.: 0.221 


600 
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TTIME 


Mean: 3.176 


S.D.: 1.336 


QUEUE 

RETRY 

LINE 

0 


210 


0 



2 0 500 487 0.007 0.034 1.308 


STORAGE 

DELAY 

SERVER 

TABLE 
CUM. % 
TTIME 

11.40 

32.60 

59.20 

84.60 

94.80 

99.80 

100.00 

QTIME 

99.20 
100.00 


CAP. REM. MIN. MAX. ENTRIES AVL. AVE.C. UTIL. RETRY 


2202 500 

MEAN STD. DEV. RANGE 

3.176 1.336 

1.000 - 
2.000 - 
3.000 - 

4.000 - 

5.000 - 

6.000 - 

0.034 0.221 

1.000 - 

.8 


1 0.689 0.345 0 0 



RETRY 

FREQUENCY 

1.000 

0 

57 

2.000 


106 

3.000 


133 

4.000 


127 

5.000 


51 

6.000 


25 

7.000 


1 

1.000 

0 

496 

2.000 


4 


jUjj oiA (jjj (jjlii 
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12 JH* 


_oI£L^_a]I dl jji-La i _ ( _ s ^l ^aljVI J ^adj t_ S^joi (JllLall IjlA ^^3 

The BVARIABLE Command: 


NAME BVARIABLE X 


.Boolean jy*l« ^ j v! 

_^joi) jjjSj (jl l # i>jj jAj ^yAddl jl NAME C\a 

. JtW* 2 UJ^ u' J*J X 

(JliLa 

AC BVARIABLE (BV$A‘AND’BV$C) 

4_*ua]| 1J» 1J j_^ul ^j3VI diy 4 ia li ' 41 4 -v y. ill ^a^fl IjlA 

BVSA1C = 1 “TRUE” IF BV$A = “TRUE” AND BV$C = “TRUE” 

= 0 “FALSE” OTHERWISE 


The FVARIABLE Command: 


NAME FVARIABLE X 


.Floating Point cSjf?- 

_H u' S-yyJj lS jjj ^ 3 j* j jy*^' H j' J* J *—* J*- 1 NAME d_u^ 
. j d A-yyij lSjjj ^ j*j lSj^ x 

(JliLa 


VarX FVARIABLE 5*LOG(Q$Line) 

FVSVarX = 5*LOG(Q$Line) 


The VARIABLE Command: 


i^daxj Ija 


.Line jjMJl lS Q$Line 
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NAME VARIABLE X 


VarX 

V$VarX 


.lS^^ l5 Jf?- 

(jl '>jj jAj ji l —iajatj NAME t — 

. ll& d syyjj lSjjj^ j*j l fj** X 

(JliLa 

VARIABLE 5*LOG(Q$Line) 

5*LOG(Q$Line) 

.Line l 5j ^ Q$Line 4l±ia. 
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13 

TEST j SAVEVALUE j ASSIGN Jjail ^ JIA4I lift ^ 

The ASSIGN Block: 


ASSIGN A,B,C 


(JaIaIaII (JaIaIaII ^'aa 




;(JIaxJ| 


^ 1~n^a 7*r \jl IajaI (jl s ^ 1 ~N. 1 j jA j JaAill (JaIaIaII ^Iaa 

j| — + _j £jjjj ^LlaI AjA^C- <ij-sa jl ^Uajj] A-pJlc. jl ^Loj^ ^j±l 

• Ls^ 

A.^x-rO jl ^jJjuj( jJJ j\ jl ^JlC. jl LaujI (jl L_L^Jj Aj^)j^}xJa ^A j A_Al3 

# ^1x-a] A-p-lC. A_L-£a jl ^aUail] A_pJlC. 
^)4ixj jl ^ 1 ~n^a J^£> jl Ldjujj jl cl)^ **. ^A j ^aS^) 

^\* J\\ Aj^^O 4 3-^ A\\ 4 V Y"^ 4 /j j 1 n ^A ^JJJ 


A 


B 

c 


The SAVEVALUE Block: 

SAVEVALUE A,B 

^alljLA ^Ac. Aj^)±^. CIiIAaC- 1 L_llli]| l^Aj M A_la j^a Aa43 M A-a 13 (JA ^)JxJj C_£l^)xJ 

.fUatfl 

;(JIaxJ| 


^^)la jl - jl + _J £JJJ A-IaA-Al^ll ^a3^) jl ^jujI 

^JAjo(J.4J jl L_L^.^A ji IajujI ^j^SLj (j L_L^Jj A-Jl_^Ji A. A \\W 

# ^1x-a] AjJiJlC. A-Lc-^a jl ^UaiU AjJiJiC- A^j-sa jl 
LajujI QjSLj s % l> ij Aj^)j^)jJa ^A j jl l^SsLjaJ jl L-IjU^a'I A-aI^II 

> a1xa] A-pJiC- AA^-sa jl ^UaiH AjA^C- A^x^o jl (J4 juj^ 5 ^J4J ^jnx'l jl JiJlC- jl 


B 
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The TEST Block: 


TEST O A,B,C 


O 


j\ .^A^a c. jA Uxijj i^Usiiil AjJUC- CljlL-a ^Jj£jIa Ullc. 4 AjjHaJ k_l]lS]| l^A ^ajSj 

a Aj^ULall A.-v n i -Lxulili (JaIxIaII l^-Jl j£lu <,s^ A.g.^lt 

;(JIa*J1 

jA j ^r.j^x^a ^jl n^V 1 B A AJ^lc. jl ^iia_iA (JaIc- 

j£') GE j' ((> Jat) L j' (c> j£') G j' (lSjEuj) E jj^ u' lSJJJ^ 

.(^jLjjV) NE Jl j' L>* JS») LE jl (iJjEjjJ jl j-a 

^j-^aj jl jl ^juj] (J^ L . 2 > : jj Aj^)j^x-3a L5^ J a \\ A.A jqll^ ^l/AV 1 A-ai3 

t ^alx a\ AjA^C- A,^ x*o jl Aj^^C- A^j-sa jl ^))te.*1 jl 

^jl k^ i-n. \j Aj^)j^)jJa ^Aj n^kV 1 A-aj 3 l^j ( 3i]| A.A jqll^ JilixjjVI A-<u3 

# aLlaI AjA^C- Aij-sa jl ^aliaii] AjJiJlC- AAx-sa jl ^llxj jl (J- 53 - 2 _jl jl ^jujI 

j| k_l^.^A ^r.J^x*o jl ^joal (j^SLj (jl ^ E> j J _)\. }‘Al jA j Aj-£aL<il! k__l]l5 ^joat j! ^aS^) 

# ^1xa1 AjA^ AAx-a jl ^aUaill Aj^JiC- AAx-sa jl 1 

(JHaII ^3 ^aI.wIxxi] k_JJ 

;l A 

A.3 l^x^all ^jJuaJ k. Q^x-roll £_jlj > Q^kx.rO J ^aLia- 2 A-j.\l\Vl A.Kxxia &2lA 

^ix-soa] ^Ijj ^a^Jl AjI^J AjSjIiaII k. Q^kx^oll cA_11a 200 150 -J fiA^.1 j\\ 


B 


c 


1 0 (j y* ^3^ L5^ cl) -0 ^ ^^kx^all ^ll A.q x^all AHa 1 Q 

k. Q^k x ^o" C5 Jc- L_lUall ^ A. qj^k x ^o ##> I^£Aj 30 20 jl 1 0 A_1 ^aJ k Q^kx^a 

^)l_l^.l ^a^Jj Jaxxi j/lA ^ Jj^k ^jLl^.1 ^ajJ (3Li^5 ^ajJl c^lli ^^3 -^ A -^ t - 2 

^jj j£i i. i_iiyi ,yjjj 0.20 j 0.45 j 0.35 y4'j^' es^ - ^VEo^g <- 

Jj^Jl jA ^jj t. . Um-\ 
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Profit 



Demand Probability Distribution 

Demand 

Good 

Fair 

Poor 

40 

0.03 

0.10 

0.44 

50 

0.05 

0.18 

0.22 

60 

0.15 

0.40 

0.16 

70 

0.20 

0.20 

0.12 

80 

0.35 

0.08 

0.06 

90 

0.15 

0.04 

0.00 

100 

0.07 

0.00 

0.00 


t C. ^ Q^kx.ro'1 ^Axl (Jl^Vl AAxll AjA^J L-Jj)U-ia'I 

;Ai^lxll ^)A ^ U xi 1 ^£a!1 J ^^)3l -iA^J j Ia^j 100 &«^-d ^Uaill fl ^uj 

Revenue 1 [ Cost of | [Lost profit from! [Salvage from sale! 

From Sales[ [newspapers[ [ excess demand j [of scrap papers J 


:g?' 

^La£ aalLuiaII + L_iiLall £aIj^ (j-<i ^jLjoll — ^nll ^sLi-a = 

L ynL\jsll 


•(jl a^j aJ£-u!a]1 ^a 

<C.La]| C_flau^all AAC. * 200 = ^21 

al^jjjLdl L Q"s.x^o'l -}AC- * 1 50 — *•_a^j-sall ^)Xjoi 


^Jc. ^SI^Laa]! L Q^.x^o'1 AAC- — Aj^Uaxul C. Q^kx^oll AAC-^ * 50 “ l\L\l £aLj^ £jLja]l ^^)3l 

oI^LjIaII L AAC- ^)A ^)i£l 4 Jj)'La\ 1 V. AAC- (jl 

(jl ^lc- (AJjILaII L Q^.x^o'1 AAC- — SI^jIluIaII C. Q^.ro'1 AA Z- ) * 1 0 = ^Iaa£ AAiLaa]| 

< Ajj)\LAti C Q"s.x^o'l AAC- ^)A ^)i£i ol^Lubdl C AAC- 


olSl^A ^aJ LlA^ A^-sall ^jJxa AAc. £.1^1 LujLijuj 1jJc. i dI£1*\.a11j AJ^jaaII &AA (2^J 

c. Q^kX^oll AAC» AjaLluJI 4^AjJl ^LJ^)]l AjA^jj Ia_jJ 100 L Q^x^oll ^ic. ^Lll 
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La IaAAC. L Q"s.x^o'l JiJlC. ^Ac. (Jx^o^k, 1 ^J2k ^jJxJ gAa ^al^lbAuAl 

.U^a 




Type of Newsday 

Probability 

Cumulative 

Probability 

Good 

0.35 

0.35 

Fair 

0.45 

0.80 

Poor 

0.20 

1.00 


JUll£ GPSS ^ aIi^ ^illj 

NDay FUNCTION RN1,D3 
0.35,GOOD/O.8,FAIR/1.0,POOR 


;^)L±^.VI ^ Iuin i <i^kx.roti ^Ac. S illal! ^Allll (JjA^AI J 


Demand 

Cumulative Probability 

Good 

Fair 

Poor 

40 

0.03 

0.10 

0.44 

50 

0.08 

0.28 

0.66 

60 

0.23 

0.68 

0.82 

70 

0.43 

0.88 

0.94 

80 

0.78 

0.96 

1.00 

90 

0.93 

1.00 

1.00 

100 

1.00 

1.00 

1.00 


y4Ul£ GPSS (j ^ lS^'j 


GOOD FUNCTION RN1,D7 

0.03,40/0.08,50/0.23,60/0.43,70/0.78,80/0.93,90/1.0,100 
FAIR FUNCTION RN1,D6 
0.1,40/0.28,50/0.68,60/0.88,70/0.96,80/1.0,90 
POOR FUNCTION RN1,D5 
0.44,40/0.66,50/0.82,60/0.94,70/1.0,8 
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Npaper EQU 30 

NewsDay FUNCTION RN1,D3 

0.35, GOOD/O.8,FAIR/1.0, POOR 




GOODF FUNCTION RN1,D7 
0.03,40/0.08,50/0.23,60/0.43,70/0.78,80/0.93,90/1.0,100 


FAIRF FUNCTION RN1,D6 
0.1,40/0.28,50/0.68,60/0.88,70/0.96,80/1.0,90 


POORF FUNCTION RN1,D5 
0.44,40/0.66,50/0.82,60/0.94,70/1.0,8 


GOOD 

FAIR 

POOR 


GENERATE 

TRANSFER 

ASSIGN 

TRANSFER 

ASSIGN 

TRANSFER 

ASSIGN 


1 

FN,NewsDay 

l,FN$GOODF 

,Clcprft 

1,FN$FAIRF 

,Clcprflt 

1 ,FN$POORF 


Clcprft SAVEVAFUE PapersToBuy,(Npaper) 

TEST GE (Npaper-Pl),0,FostP 

SAVEVAFUE TotalProfit+,(2.0#Pl-1.5#Npaper+0. l#(Npaper-Pl)) 
TRANSFER ,FINS 


LostP SAVEVALUE TotalProfit+,(2.0#Npaper-1.5#Npaper-0.5#(Pl- 

Npaper)) 

FINS SAVEVALUE AverageProfit,(X$TotalProfit/100) 

TERMINATE 1 
START 100 


^ J\^\ jjiJI TRANSFER NewsDay -1 


TRANSFER FN,NewsDay 

jJl JlaJ ^211 j) -kA2l Jolxlall (PI) 1 ^UaC-V ASSIGN ‘-retail -2 

_ 41-.U 
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(jjilli) J I l-JLJI iiaJ JijVI ^KuJ Ajitilt SAVEVALUE jSll -3 

^ J 00 ) Jaxjj^iLi j L-jLuiaJ ddiai j (JUjlb) 4.)Kll j 


(. _ lU-u^J A_Luj11a]1 Ax u*o\1 AlW‘i 1 ^ & TEST «JS1I -4 

^Jc. 1 Lo£ Ig.jlc- (Jx-rO^k \ J 4_la^aj£]| OJlSlj S_J)^juj 


AbLbl jjl\ 


Vir : j . ;f 

Cascade 

Tile 

Simulation Window ► 

Blocks Window 

Simulation Snapshot ► 

Expression Window 

1NEWSBOY.11.sim - JOURNAL 

✓ 2 NEWSBOY.GPS 

3 NEWSBOY. 13.sim - JOURNAL 

4 NEWSBOY. 13.sim:2 - BLOCK ENTITIES 

5 NEWSBOY. 13.sim:3 - SAVEVALUE ENTITIES 

Facilities Window 
Logicswitches Window 
Matrix Window ... 

Plot Window ... 

Queues Window 

Savevalues Window 

, D5 

i/Q.94,70/1.0,8 

Storages Window 

Table Window 
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4 bl I'^ ^ liiV blE j ^-sb^jll t_5^ ''^ ^ ^jJaj START 100 _^«VI 

.j»JJ 100 ci- 1 * 1 cT^C. -^J^s -^jj 

jj*jj Npaper l)^ 1- *'.' b-aju '_ Q ^ ■ --bl ^jb Igujid 1 _ a ^ 1 aac ' bil lA-^Nf 

.EQU j^VI (j4jL (jc. dil j\Jl^y\ JS jb j^V ■‘Lbui 

^a^jJ 100 *4>al Llo^J 4 ^' -.. -i 30 * l^jjd 1.144 


* NEWSBOY. 13.sim:3 

- SAVEVALUE ENTITIES 




Location [” 

3 S 

u 

®J 



Find 

Continue 

Halt 

Step 

Savevalue 

Savevalue Savevalue 





IQ PAPERSTOBUY 30.000 0 

Q TOT ALPROFU -210.000 0 

Q AVERAGEPROFIT -2.100 0 


4aj^ .^ 40 


•i NEWSBOY. 13.sim:3 

- SAVEVALUE ENTITIES 






_, 1 1 

u 

Continue 

Oj 

Halt 


Location [ 


-1 0 

Find 

■J| 

Step 

I Savevalue 

Savevalue 

Savevalue 




Q PAPERSTOBUY 

40.000 

0 




Q TOTALPROFIT 

790.000 

0 




Q AVERAGEPROFIT 

7.900 

0 




•> NEWSBOY. 1 3.sim:3 

- SAVEVALUE ENTITIES 







JJ 

Continue 

oJ 

Halt 


Location | 


3 S 

Find 

Step 

Savevalue 

Savevalue 

Savevalue 


Q PAPERSTOBUY 

50.000 

0 




Qtotalprofit 

1502.000 

0 




Q AVERAGEPROFIT 

15.020 

0 





50 


4lia^a 60 
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•t NEWSBOY. 13.sim:3 

- SAVEVALUE ENTITIES 







JJ 

©J 


Location |~" 


n a 




Find 

Continue 

Halt 

Step 

Savevalue 

Savevalue 

Savevalue 


Q PAPERSTOBUY 

60.000 

0 




‘Q TOTAL PROFIT 

1878.000 

0 




'Q AVERAGEPROFIT 

18.780 

0 





4aj^ ■ 70 


IcrtB 


NEWSBOY. 13.sim:3 - SAVEVALUE ENTITIES 



Location |~~ 


zl LBJ _U _®J 

Find Continue Halt Step 

Savevalue 

Savevalue 

Savevalue 

'Q PAPERSTOBUY 

70.000 

0 

'Qtotalprofit 

1534.000 

0 

'Q AVERAGEPROFIT 

15.340 

0 


80 




•i NEWSBOY. 13.sim:3 

- SAVEVALUE ENTITIES 







jJ 

Continue 

Oj 

Halt 


Location 


23 L3 

Find 

Jjl| 

Step 

Savevalue 

Savevalue 

Savevalue 




'Q PAPERSTOBUY 

80.000 

0 




'Q TOTALPROFIT 

734.000 

0 




'Q AVERAGEPROFIT 

7.340 

0 




* NEWSBOY. 13.sim:3 

- SAVEVALUE ENTITIES 







u 

Continue 

Halt 


Location T 


23 13 

Find 

Step 


90 


Savevalue 
IQ PAPERSTOBUY 
®TOTALPROFIT 
AVERAGEPROFIT 


Savevalue 

90.000 

-450.000 

-4.500 


Savevalue 

0 

0 

0 


g-sLiill (j-irklij 

f 100 4 ^jjll 


-2.10 

30 
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7.90 

40 

15.02 

50 

18.78 

60 

15.34 

70 

7.34 

80 

-4.50 

90 


(jl (JV^ • W -0 ^3 A.q j^kx^o 60 S-l^>*^ 4 jI Jo^k^-j 

14 Jl« 

l^Jj Jai^Jl ^»jS]j CjI^IxIaII AJjI “Uu2 JoxJ ^illj INITIAL J-VI j»4ij l —Sj** JUxJI 12 a <j 

:Jl^' 

The INITIAL Command: 


INITIAL A,B 


|(JLa*Jl 

(Jc. (jjL jjl l—L^Jj J ““ a J X 1 ** Nl j»"u .'I jl^xdj A 

,X$Name j' XPos Integer 

jl J.1C. jl ^J ■~N (jJL (jl (jNal^j . 1 AjjJal JsjH ' "' J 4 :J ' i_5^ J O-lSjaixdl 4_xuall B 

J 

AiLuba 

I^Jldll Jl£jjj]l £±il (jJ*-a 0jLa (Jc- jjll c.l^Ji]| ^ dli 
Daily Demand 0 12 3 4 
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Probability 0.33 0.25 0.20 0.12 0.10 


i _ 3i-» dll-la.j () jl j_j-a (_)sl 4_jl 131-3 ^abl 4jt_ioj (_j£ ^Alall I3& ^j-a j Al °J 

' 3I) ^^ *—ibAla j 23. vl 32^3 ^ ? 31 "* ^1 ,dj|.ia .j 10 

L_Akll ji=>. tj* £-jLLill 3 ^jll jAj) Lead Time (»-Aa 1I O*j .(A- 1 ?- jjj^ J j^j 


: ydbAaAM 5JJJ^' (AJj ^gia- 


Lead Time (Days) 

1 

2 

3 

Probability 

0.3 

0.5 

0.2 


■AaJ 3j3’~ >, ' a " £2^)1 ClljjlJ-a -la.jJ^fj o-^a.J 12 ^IaII 3j2’* >, ' a " (j^ 131 ^jXuVl (Jjl O' 0 I.Vb<a 

Ajjoiij 4_nlia ;_^3 lg_)3 (Alla. ^UVl Ajjmj A.la. _ d Ja 31 ^52 

_Ijc.^*jj 1 a-l^>Ail 4 ijU-.AI dil.ia^]| aac- L■ • ^Ilg ^ 3 s ^ 1 (2^9 .~~A L dil.ia.^11 


:cUll 

lAdlAI JljAl 
<_JL]| AyU-a 2 Jb 


DailyDemand FUNCTION RN1,D5 

0.33,0/0.58,1/0.78,2/0.9,3/1 -0,4 


IjaAjll d>°5 4Ajl*-a 43b 

LeadTime FUNCTION RN1,D3 

0.3,1/0.8,2/1.0,3 


DailyDemand 

FUNCTION 

RN1,D5 

0.33,0/0.58,1/0.78,2/0.9,3/1.0,4 


LeadTime 

FUNCTION 

RN1,D3 

0.3,1/0.8,2/1.0,3 




INITIAL 

X$EOQ,10 


INITIAL 

X$Point ,6 


INITIAL 

X$ Stock, 12 

Inventory 

TABLE 

X$Stock,0,5,10 

Sales 

TABLE 

P$Demand,l,2,10 


468 





GENERATE 

,„1 

TEST L 

X$Stock,X$Point 

ADVANCE 

FN$LeadTime 

SAVEVALUE 

Stock+,X$EOQ 

TRANSFER 

, Again 

GENERATE 

1 

ASSIGN 

Demand,FN$DailyDemand 

TABULATE 

Inventory 

TEST GE 

X$Stock,P$Demand 

SAVEVALUE 

Stock-, P$Demand 

SAVEVALUE 

Sold,P$Demand 

TABULATE 

Sales 

TERMINATE 

1 


.CjljjilLxll AJjl aIujj ^211 INITIAL 4^.j)^>^ A^V 


AJajq^^ll oiMj ^Jal ^aJ 4_a^.^)J j IjlA 



^c-ali^ill INITIAL ^al^VI A-liujl^J l^J C1,Vu^il ( ^!i]l A-Iaj)q^kX>ll ^j£l! (jl A^kV 


START 52 


lUill 


lAJajq^^ll oislj 


Savevalue 

Savevalue 

Savevalue 

‘Qeoq 

10.000 

0 

Q POINT 

6.000 

0 

Q STOCK 

3.000 

1 

Q SOLD 

4.000 

0 




TABLE 

CUM. % 

MEAN 

STD.DEV. 

RANGE 


RETRY 

FREQUENCY 

INVENTORY 

9.519 

3.358 

0.000 - 

5.000 

0 

7 

13.46 



5.000 - 

10.000 


21 
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100.00 

SALES 

61.54 

94.23 

100.00 



10.000 - 

15.000 


24 

1.327 

1.150 

1.000 

0 

32 


1.000 - 

3.000 


17 


3.000 - 

5.000 


3 


SAVEVALUE 

EOQ 

POINT 

STOCK 

SOLD 


RETRY VALUE 

0 10.000 

1 6.000 

1 3.000 

0 4.000 
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15 JH* 


jIaL-Ja jl IaLoJC. j (Jxlxla jAaa JA*J (_£a] 1j GATE ^Alj <—aJJLU (JllaJl lift ^3 

i_aa£ja1I <] j aJU. 

The GATE Block: 


GATE O A,B 




^jl jA j j 4 aa^.j j) j-a l—J^jUa-all Ja^All jA j (_J-alc- 

FNV, FV, I, LS, LR, M, NI, NM, NU, SE, SF, SNE,SNF, 

.JUJI ^ aJI SNV, SV, U 

^2 1 ^JaxA A-lC-^j i* - ''*”- J''A i A-aSj jl ^sjaI 

jl (jjjoijjAJ ' jl t _ ya ■ --a AAC- jl ^xioil (jl *■ _ (_ jAj 


^1 AaAAC- 4_2jM*a ^1 ’lA'I! AaAAC- ^ 

(jl L_AaAj ,_£ jLiikl jA J Ja^kill AJC- AaII Aa^AA (_£a]I LaHaII Jjasj jl 

AT 4.1AAC. Ai.^1 jl jjAA _JAAXA jl 4 . '> J)^ ^ AAC- jl ^ajoil ji ^Ajuj'i? jjjSL] 




AjAAC. Aju-a 


o 


A 


B 


:0 cJ-aL*Jl 


^L^a] a^)jj!La jac- <1U. ^3 G_s^ j' 4 . j A '■ a ^ a 'i» Al aJa^aaII FNV 

i jAll 

_Ja^)jjdll sjjjlLa AJIa^ ^^3 4 . '?• J A (J-aljtJl ,^2 l'' -a - >i 4aa*-h]I AJa^jaaII FV 

7 - '1 ^Ia^AjaI ^aAC- AJIa^. ^3 (jl 4 . '?• J A cj-a^tll ,^2 ' ''-a> Aaa*ai1I AJa^jaaII NU 

i jAll 

(_£1 Jajjall ^L^a] ^J-3 ^ jjfaA (jl 4 -. '>J A (J«aljtll ljl-at>> Ga*-*H (j_j^><all SE 

.AaIU. jj" CIaIa^j (jl 
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Ja^2ii]l ^iLo-a (jj£Li (jl L . '?• J A (_l-al-*JI ' j'*‘ ^ jy*-a]l (jj^i-all 

.AjjCaiia C)3'' ’*''' jjl 

^L^l] JJE- (_ 5 ^ (j_jSLl (jl L # '•>■ J A (J<al*JI ^3 '■ J ^. >1 (jj^i_xi]| 

_4_2Lk jjc- jjj£j (jj^-a" jya a.1^.1 j aA^.j (JijjM (jl L^l 

^L^_l] ^Ilxtxi JJC- AJIj^ ^gi (jj£Li (jl L . '?• J A (J<al*JI ' J'^‘ '■' jyx^all (jj^i-all 

.l^al-liiajl (j^-aJ (j^yk-all ^j-a a.1^.1 j oA^.j (J3VI ( _ s ic- (jl (_jl 

^)3j!La JJC. AJIj^ ^3 jjjfLl (jl L . J A (J-alsJI ,^3 ' j'<a x >» jyx^all jj JA -a" 

i,j 2 J I 

^)3jlLa (jj£Li (jl L . 'y* A (J«aljtll ,^3 ' j'<a x >» jyx^all j) j*, -all 

Ja^yjoll ^1 'I A*'-n."u.'I aJIj^ ^3 jj(jl i . i-vj ^ (_jal*JI ^3 ' ''-a> >< AaulaII 4 Fg ■ ■'"'" 


SF 

SNE 

SNF 

SNV 

SV 

u 


JaJ 


jdJ a_ajUb ^Uaj ol£La^a 


(JS (Jx^o‘l ^jlj CjUJliJl t (j lia^. ^}>a Jo u*ij s_iljlA ^aliaJ 

# 4Ai3Ji 5=1= 1 AxJ L_liLali .Ijx I L—JUall Jo*s.'l (jl£ l^j .4 ai 3J} 2 i 1 

l_jllji Ai^jxiLojj ^j^ui &jy s- 3 j'Jo^ii 3+1 a-a1i^a]i (j^x'uxu 


200 JL^y l_j jiLJi cjSjH JjL £ .<^u ju£y 




Lines 

STORAGE 

2 

TimelnsYS TABLE 

Ml,.5,1,20 



GENERATE 

2,1 

TryAgain 

GATE SNF 

Lines,Busy 


ENTER 

Lines 


ADVANCE 

3,1 


LEAVE 

Lines 


TABULATE 

TimelnSys 


TERMINATE 

1 

Busy 

ADVANCE 

5,1 
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TRANSFER 


,TryAgain 


A (J»al*Jl l.J Va (_£l SNF ^^Ta^yiall £a GATE ia^V 

jj^aJ l_ajlgJl Ja^jlai. (_j-a A^lj Jaa. (_J3^M ^Ic. (j! (_^l Ja^iiall ^La_l] ^iLa^a ^JJE- AJLa. ^^3 (jl 

1 ^ ^1 l-s/unl 
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j£ll oiaU 


Loc 

Block Type 

Current Count 

Entry Count 

Retry Chain 

Line Number 

Indude-file 

CilGEN 

GENERATE 

0 

204 

0 

4 

0 

CU TRY AGAIN 

GATE 

0 

295 

0 

5 

0 

£T,3ENT 

ENTER 

0 

200 

0 

6 

0 

Q4ADV 

ADVANCE 

0 

200 

0 

7 

0 

5 LEA 

LEAVE 

0 

200 

0 

8 

0 

Li 6 TAB 

TABULATE 

0 

200 

0 

9 

0 

Q|7TER j 

TERMINATE 

0 

200 

0 

10 

0 

□□busy 

ADVANCE 

4 

95 

0 

11 

0 

(> 9TRA 

TRANSFER 

0 

91 

0 

12 

0 


oialj 


Storage Utilization Delay Chain Capacity Storage In Use Min In Use Max In Use Entry Count Available 

[■Junes o. 7 h 02 0 0 2 200 + 


(Jsiili 


TIMEINSVS 


Mean: 5.040 S.D.: 4.550 



LABEL 


LOC BLOCK TYPE ENTRY COUNT CURRENT COUNT RETRY 

1 GENERATE 204 0 0 
































TRYAGAIN 

2 

GATE 


295 



0 

0 


3 

ENTER 


200 



0 

0 


4 

ADVANCE 


200 



0 

0 


5 

LEAVE 


200 



0 

0 


6 

TABULATE 


200 



0 

0 


7 

TERMINATE 

200 



0 

0 

BUSY 

8 

ADVANCE 


95 



4 

0 


9 

TRANSFER 


91 



0 

0 

STORAGE 

CAP. 

REM. MIN. 

MAX. ENTRIES 

AVL. AVE 

.C. 

. UTIL. 

RETRY 

DELAY 









LINES 

2 

2 0 

2 

200 

1 1.428 

0.714 

0 

TABLE 

MEAN 

STD.DEV. 

RANGE 


RETRY FREQUENCY 

CUM. % 









TIMEINSYS 

5.040 

4.550 

1.500 

_ 

2.500 


0 

38 

19.00 



2.500 

_ 

3.500 



73 

55.50 



3.500 

_ 

4.500 



40 

75.50 



4.500 

_ 

5.500 



0 

75.50 



5.500 

_ 

6.500 



0 

75.50 



6.500 

_ 

7.500 



7 

79.00 



7.500 

_ 

8.500 



15 

86.50 



8.500 

_ 

9.500 



9 

91.00 



9.500 

_ 

10.500 



0 

91.00 



10.500 

_ 

11.500 



3 

92.50 



11.500 

_ 

12.500 



1 

93.00 



12.500 

_ 

13.500 



2 

94.00 



13.500 

_ 

14.500 



1 

94.50 



14.500 

_ 

15.500 



2 

95.50 



15.500 

_ 

16.500 



0 

95.50 



16.500 


17.500 



0 

95.50 



17.500 

_ 

18.500 



3 

97.00 



18.500 

_ 




6 

100.00 










L-illJ-a" ’.Cy^y^ 
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16 JH* 


^ya (jl <AjLoJI ^_yz .JLall ^yz lj-I-La ^ w'u.A (Jjl_La]| ^^ic. ^V^^Lall .1^1 __}-aJ 

(ji jAaj l^Jl La£ . jLi.j]l I^ya 20% J *l-uiiJI lj-a N 80% 4-M^ *• 1 1 ^ L>° 1' gO^Aj 


jj-a 40%) -^ 3 (j^Jj JLall (j-a (CLa l^jliaC-Lj (j-aij l.frnJ-al-yl ^2111 S-Laiill j-a 70*M) 
£±1) f.LujJl (_£21l ^Ixall (jl AajUjJI jj-a Liajl i2l]2 l^_l^j±]aLi_i (jjjJl 

1 0 J 7 OH £J jjJ Liajl £4ij JU-jll 4lL Uiu Jbj 22J 1 8 t^jLaia £-ljjJ 

-LajuJ^Lo JU^VI n ^3^ 1 5 1 0 L5^ a *^ ^(3 ^ 13 . (Jlri) 

. J (»y l oo^ j4' 

:J=JI 


AJ|31 aJ^jolIaII L_liaL^J 


WhoAnswer 

0.8,Female/1.0,Male 

FUNCTION 

RN1 ,D2 

(jL<a l.g. Ja 

F Donate 

0.7,FYes/1.0,FNo 

FUNCTION 

RN 1 ,D2 

(jL<a j (Ja Ajjlx-ol 

MDonate 

0.4,MYes/1.0,MNo 

FUNCTION 

RN1,D2 

^ilSn 4jt3.ii ^JLall 4jjl*-al 

FGive 

VARIABLE 

RN1@5+18 

4jl3.1i ^211 ^Ixall Ajjlx-a] 

MGive 

VARIABLE 

RN 1 @4+7 

WhoAnswer 

0.8,Female/1.0,Male 

FUNCTION 

RN1,D2 

F Donate 

0.7,FYes/1.0,FNo 

FUNCTION 

RN1,D2 

MDonate 

0.4,MYes/1.0,MNo 

FUNCTION 

RN1,D2 

FGive 

VARIABLE 

RN1@5+18 

MGive 

VARIABLE 

RN 1 @4+7 
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0 PP Q rfloofr ooofj OO rt)P 



GENERATE 

1 


SAVEVALUE 

NumberOfHouses+, 1 


TRANSFER 

FN, Who Answer 

Female 

TRANSFER 

FN,FDonate 

FYes 

ASSIGN 

Donation, VSFGive 


TRANSFER 

,Finl 

FNo 

TRANSFER 

,Fin2 

Male 

TRANSFER 

FN,MDonate 

MYes 

ASSIGN 

Donation, V SMGive 


TRANSFER 

,Finl 

MNo 

TRANSFER 

,Fin2 

Finl 

SAVEVALUE 

Total+,P$Donation 

Fin2 

TERMINATE 



GENERATE 

12.5,2.5 


SAVEVALUE 

NumberOfDays+, 1 


TERMINATE 

1 




iljill 


i_ill jail aiaU 


Loc 

Block Type 

Current Count Entry Count Retry Chain Line Number 

Indude-file 

Qigen 

GENERATE 

0 

1232 

0 

12 

0 

t?2SAV 

SAVEVALUE 

0 

1232 

0 

13 

0 

<) 3TRA 

TRANSFER 

0 

1232 

0 

14 

0 

() FEMALE 

TRANSFER 

0 

991 

0 

15 

0 

£^FYES 

ASSIGN 

0 

695 

0 

16 

0 

<) 6 TRA 

TRANSFER 

0 

695 

0 

17 

0 

(} FNO 

TRANSFER 

0 

296 

0 

18 

0 

Q MALE 

TRANSFER 

0 

241 

0 

19 

0 

£3 MYES 

ASSIGN 

0 

100 

0 

20 

0 

Q 10TRA 

TRANSFER 

0 

100 

0 

21 

0 

(> MNO 

TRANSFER 

0 

141 

0 

22 

0 

t?FINl 

SAVEVALUE 

0 

795 

0 

23 

0 

CSFIN2 

TERMINATE 

0 

1232 

0 

24 

0 

Q;hgen 

GENERATE 

0 

100 

0 

26 

0 

€? 15 SAV 

SAVEVALUE 

0 

100 

0 

27 

0 

O 16 TER 

TERMINATE 

0 

100 

0 

28 

0 



Savevalue 

Savevalue 

Savevalue 


! 0 NUMBEROFHOUSES 

1232.000 

0 


'0 TOTAL 

14826.000 

0 


'0 NUMBEROFDAYS 

100.000 

0 



jjjaill oAalj 


LABEL 

RETRY 


LOC BLOCK TYPE ENTRY COUNT CURRENT COUNT 

1 GENERATE 1232 0 0 
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2 

SAVEVALUE 

1232 

0 

0 


3 

TRANSFER 

1232 

0 

0 

FEMALE 

4 

TRANSFER 

991 

0 

0 

FYES 

5 

ASSIGN 

695 

0 

0 


6 

TRANSFER 

695 

0 

0 

FNO 

7 

TRANSFER 

296 

0 

0 

MALE 

8 

TRANSFER 

241 

0 

0 

MYES 

9 

ASSIGN 

100 

0 

0 


10 

TRANSFER 

100 

0 

0 

MNO 

11 

TRANSFER 

141 

0 

0 

FIN1 

12 

SAVEVALUE 

795 

0 

0 

FIN2 

13 

TERMINATE 

1232 

0 

0 


14 

GENERATE 

100 

0 

0 


15 

SAVEVALUE 

100 

0 

0 


16 

TERMINATE 

100 

0 

0 


SAVEVALUE 

RETRY 

VALUE 

NUMBEROFHOUSES 

0 

1232.000 

TOTAL 

0 

14826.000 

NUMBEROFDAYS 

0 

100.000 




Jk 148.26 ^ jk k^- 3 ls' Jk 14826 ^ ^ 100 ^ -l 


.(Jk 148.5 A -^') 

80.044.% J 1232 <> 991 0*4 ^ -2 

70.13% 4±uij <_J o*- 33 695 991 0^4 <j4Vi 5 . 1 c. -3 


478 



17 JH* 


• ^ ^ i *T< A 

JAstl ^~wSfl ^jjyill Llojj Ia^xj ^lill j'~'~ » Alt. j)\ A^C. Jojoj jILa .IjA^J (jjjLliJI .1^1 AJjJ 


;(JjA^JIj Uajj (^pC^ll 


Number of Customers/Day 

8 

10 

12 

14 

Probability 

0.35 

0.30 

0.25 

0.10 


; JlUll jLal^VI <*-jjj4l (. . ua-> Aic. jVI Cj* l£ J^4j (jjJj J5 


Number of Loafs/Customer 

4 

8 

12 

16 

Probability 

0.4 

0.3 

0.2 

0.1 


_LlojJ j 1 ' _'-Gl lA^xJ j^ill Ale. J)^\ Jaja:j!La JJLi. 
jajj (_J£ AAjlx-a] aJIj 


NCustmr FUNCTION RN1,D4 
0.35,8/0.65,10/0.9,12/1.0,14 


(J^l Ale.J)'£\ Uillx-a] “iJU (j 


NLoaf FUNCTION RN1,D4 
0.4,4/0.7,8/0.9,12/1.0,16 




NCustmr FUNCTION 
0.35,8/0.65,10/0.9,12/1.0,14 
NLoaf FUNCTION 
0.4,4/0.7,8/0.9,12/1.0,16 

GENERATE 
ASSIGN l+,FN$NLoaf 
ASSIGN 2,1 

SAVE VALUE TotalCustomers+,P2 

SAVE VALUE TotalLoafs+,Pl 

TERMINATE 


RN1,D4 

RN1,D4 

1 
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l,FN$NCustmr 


j' 


GENERATE 
ASSIGN 1,1 
SAVE VALUE TotalDays+,Pl 

TERMINATE 1 

JaJl 

Savevalue _I Savevalue | Savevalue _ 

10TOTALCUSTOMERS 1017.000 0 

! 0 TOT ALLOAFS 8228.000 0 

! Q TOTALDAYS 100.000 0 

(ujO 10.2 ujO 10.17 = 100/1017 = LpWjll y* 

81.6 ^ Ajjkill j 82.28 = 100/8228 = jVl ^ 

•O-^j 82 
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18 JH* 


^2 ^jjjll (Jj-o Aj^)JaJ ClAjtJ^jJ ^Iw’uxil A jq f\ ^.viluj (JHaII 13a ^2 

^jojI l^J cJ^- 0 4 _Lg 3^ (Jj cJ x - r0 .) t^iLalc. ^ (j^*^ 

^42J) § JajaJjAAJ ^X-iila C.^ Uai^w (JjVI 4(Jjjl2.2 7 

\ Q -Iojuj^IaJ ^gJE-lllg Ljajl AlLoJlk (j^J) (J-alxJl j 3 (_£^)L}*-a <>—j 


'A^L&^ 2 ^j^jj 

# <JjujL1a]| jfi J (jjJj 1 00 ^44 ^5^- ^Uajll 13 a al£L^-<i L-JjjU-axiH 

^Jlii]l£ ^3312.2 7 cJ 4 -^ 3 ^ cIpWJ)^^ ^^ 

GENERATE (Exponential 1,0,7)) 

lj J±L\ Ua j Ajjl>4*11 -2 j* l _ s k- Jaj JIjVl A J 5 ' Exponential 1,0,7) -^V 

,yjj4] £3 j^' A*-« yr^' (RN1 l s') 1 ^>41 

i JM 

/(i)=|eTi>0, £(X) = /l + /?, V(X) = A 2 

/l/ 

. /I = 7 4a j Scale l>“ 44' fl*-® 421211 ^jll p — () La j 
JUK a]JjVI cJ-al*31 cl^O 

ADVANCE (Normal( 1,8,3)) 

\ U^Lkl liA j Ajjl^ixJl ^ Jaj JjVl Normal(l,8,3) 

L_al^ijVI ^OVum! liil -la^N) (_£jL*_x 2| v."111311 -LuoijlLI ^^jLlI ^3^)11 (RN1 (_£l) 

.(LtiW^' (J^J l£j 4*-4' 
^iljll yU*]] J44bj 

ADVANCE (Normal( 1,10,2)) 

£t*sb^)2l (jjfLj 


GENERATE 
QUEUE 
TRANSFER 
Barbl SEIZE 

DEPART 

ADVANCE 


(Exponential 1,0,7)) 
Line 

BOTH,Barb l,Barb2 

Barber 1 

Line 

(Normal(l,8,3)) 
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RELEASE 
TRANSFER 
Barb2 SEIZE 

DEPART 

ADVANCE 

RELEASE 

Fin TERMINATE 


Barber 1 
,Fin 

Barber2 

Line 

(Normal(l,10,2)) 

Barber2 

1 

i_illjSlI iijsalj 


Loc Block Type Current Count Entry Count Retry Chain Line Number Indude-file 


CilGEN 

GENERATE 

0 

100 


0 

3 

0 

C?2QUE 

QUEUE 

0 

100 


0 

4 

0 

0 3TRA 

TRANSFER 

0 

100 


0 

5 

0 

□16ARBI 

SEIZE 

0 

60 


0 

6 

0 

C?5DEP 

DEPART 

0 

60 


0 

7 

0 

□ 6 ADV 

ADVANCE 

0 

60 


0 

8 

0 

C?7REL 

RELEASE 

0 

60 


0 

9 

0 

0 8TRA 

TRANSFER 

0 

60 


0 

10 

0 

GjBARB2 

SEIZE 

0 

40 


0 

11 

0 

Q10 DEP 

DEPART 

0 

40 


0 

12 

0 

□ 11 ADV 

ADVANCE 

0 

40 


0 

13 

0 

C? 12 REL 

RELEASE 

0 

40 


0 

14 

0 

QiFIN | 

TERMINATE 

0 

100 


0 

15 

0 









2 ill aiali 


Facility 

Utilization 

Delay Chain Acquisitions 

Available 

Ave. Time 




fjBARBERl 

0.679 

0 

60 

+ 

7.945 




jjBARBER2 

0.604 

0 

40 

+ 

10.490 



Queue Bitty I Cunent Content Entry Count Zero Entry Count Maximum Content Average Content Average Time (-1-0) Average Time (-0) 
U]lINE 0 100 50 6 0.545 3.793 7.585 


LABEL 

LOC 

BLOCK TYPE 

ENTRY COUNT 

CURRENT COUNT 

RETRY 


1 

GENERATE 

100 

0 

0 


2 

QUEUE 

100 

0 

0 


3 

TRANSFER 

100 

0 

0 

BARB1 

4 

SEIZE 

60 

0 

0 


5 

DEPART 

60 

0 

0 


6 

ADVANCE 

60 

0 

0 


7 

RELEASE 

60 

0 

0 


8 

TRANSFER 

60 

0 

0 

BARB 2 

9 

SEIZE 

40 

0 

0 


10 

DEPART 

40 

0 

0 


11 

ADVANCE 

40 

0 

0 


12 

RELEASE 

40 

0 

0 

FIN 

13 

TERMINATE 

100 

0 

0 
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FACILITY 

ENTRIES 

UTIL. 

AVE. TIME AVAIL. 

OWNER 

PEND 

INTER 

RETRY 

DELAY 









BARBER1 

0 

BARBER2 

0 

60 

0.679 

7.945 

1 

0 

0 

0 

0 

40 

0.598 

10.490 

1 

0 

0 

0 

0 


QUEUE 

RETRY 

LINE 

0 


MAX CONT. 

6 0 


ENTRY ENTRY(0) AVE.CONT. AVE.TIME 
100 50 0.540 3.793 


AVE.(-0) 
7.585 


_l_j l * 'll UU 
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19 JH* 


1 5 i 1 0 (J5 J (J-i*-aJ dlla-l-lil 4 'A jj X 4_jjAa <^-2 CjIjLloi 


1 ^‘t n\M L-aIjljujVI (J^^xILolJj (lJjIjljujI A-cJlk ^c. 

LLLj^f ji) 4_Ll£ jj£j Cil?.lAill jja 15% 

4JLa. 4il LS ic t- Vu.o.1 (Jj^l ^jill t 1 jjc.^j jj-0 

aAi.lj ojLa. diUl-lill 4jIj _4Lj22 12 i 2 

dlLI-lill 4j1j Lai l^JLa£V 4A}22 25 i 5 (JjiLLiJ 0.sLJI 

15% j % 

CllljLlui jj-a JjAi_a JJC- Ai. jJ 4il (jaaj3 LS^" ,'g" 4AJ22 20 i 1 0 4kL l^jli 

4Lnii] pUiill <> La *bi 

Uu' 




500 



;0aL^}Jl 

; Ambulance dispatch: Exersise 4.4 



; Discrete-Event System Simulation, 



; Banks,j et al 



; Version 2 



GENERATE 

15,10 


QUEUE 

ALLQ 


TRANSFER 

0.85„NFALARM 


QUEUE 

FALARMQ 


SEIZE 

FALARMS 


DEPART 

FALARMQ 


ADVANCE 

12,2 


RELEASE 

FALARMS 


TRANSFER 

,OUT 


NFALARM TRANSFER 

0.15„SERIOUS 


QUEUE 

NORMALQ 


SEIZE 

NORMALS 


DEPART 

NORMALQ 


ADVANCE 

20,10 


RELEASE 

NORMALS 


TRANSFER 

,OUT 


SERIOUS QUEUE SERIOUSQ 



SEIZE 

SERIOUSS 


DEPART 

SERIOUSQ 


ADVANCE 

25,5 


RELEASE 

SERIOUSS 


OUT DEPART 

ALLQ 


TERMINATE 

1 



jUnll 


i_illjSlI sialj 
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Loc 

Block Type 

1 

Current Count 

Entry Count 

Retry Chain 

Line Number 

Indude-file 

C;igen 

GENERATE 



0 

501 

0 

5 

0 

Q2QUE 

QUEUE 



0 

501 

0 

6 

0 

0 3TRA 

TRANSFER 



0 

501 

0 

7 

0 

^24 QUE 

QUEUE 



0 

76 

0 

8 

0 

CL 5 SEI 

SEIZE 



0 

76 

0 

9 

0 

CS6DEP 

DEPART 



0 

76 

0 

10 

0 

□ 7ADV 

ADVANCE 



0 

76 

0 

11 

0 

CP8REL 

RELEASE 



0 

76 

0 

12 

0 

(> 9TRA 

TRANSFER 



0 

76 

0 

13 

0 

0 NF ALARM 

TRANSFER 



0 

425 

0 

14 

0 

C?H QUE 

QUEUE 



0 

359 

0 

15 

0 

CL 12 SEI 

SEIZE 



0 

359 

0 

16 

0 

O 13 DEP 

DEPART 



0 

359 

0 

17 

0 

n Ql4ADV 

ADVANCE 



1 

359 

0 

18 

0 

CF15REL 

RELEASE 



0 

358 

0 

19 

0 

0 16TRA 

TRANSFER 



0 

358 

0 

20 

0 

O SERIOUS 

QUEUE 



0 

66 

0 

21 

0 

CL 18 SEI 

SEIZE 



0 

66 

0 

22 

0 

O 19 DEP 

DEPART 



0 

66 

0 

23 

0 

□ 20 ADV 

ADVANCE 



0 

66 

0 

24 

0 

CF21REL 

RELEASE 



0 

66 

0 

25 

0 

OOUT 

DEPART 



0 

500 

0 

26 

0 

D>|23TER j 

TERMINATE 



0 

500 

0 

27 

0 








i-iM ^ joilll oiali 

Facility 

Utilization Delay Chain 

Acquisitions 

Available 

Ave. Time Owner XN Retry Chain 

Pending Chain 

Interrupt Chain 

| NORMALS 

0.952 

0 

359 

+ 

20.068 

501 0 

0 

0 


PJSERIOUSS 

0.222 

0 

66 

+ 

25.475 

0 0 

0 

0 


rjF ALARMS 

0.121 

0 

76 

+ 

12.087 

0 0 

0 

0 











Queue Entity 

C]allq 

[Jnormalq 

SERIOUSQ 

jJfalarmq 

Current Content 

1 

0 

0 

0 

Entry Count 

501 

359 

66 

76 

Zero Entry Count 

0 

26 

52 

71 

Maximum Content 

11 

8 

2 

1 

Average Content 

4.207 

2.879 

0.030 

0.002 

Average Time (-H)) 

63.538 

60.678 

3.435 

0.237 

Average Time (-0) 

63.538 

65.416 

16.193 

3.595 










LABEL 

LOC 

BLOCK TYPE 

ENTRY COUNT 

CURRENT COUNT 

RETRY 


1 

GENERATE 

501 

0 

0 


2 

QUEUE 

501 

0 

0 


3 

TRANSFER 

501 

0 

0 


4 

QUEUE 

76 

0 

0 


5 

SEIZE 

76 

0 

0 


6 

DEPART 

76 

0 

0 


7 

ADVANCE 

76 

0 

0 


8 

RELEASE 

76 

0 

0 


9 

TRANSFER 

76 

0 

0 

NFALARM 

10 

TRANSFER 

425 

0 

0 


11 

QUEUE 

359 

0 

0 


12 

SEIZE 

359 

0 

0 


13 

DEPART 

359 

0 

0 


14 

ADVANCE 

359 

1 

0 


15 

RELEASE 

358 

0 

0 


16 

TRANSFER 

358 

0 

0 
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SERIOUS 

17 

QUEUE 

66 

0 

0 


18 

SEIZE 

66 

0 

0 


19 

DEPART 

66 

0 

0 


20 

ADVANCE 

66 

0 

0 


21 

RELEASE 

66 

0 

0 

OUT 

22 

DEPART 

500 

0 

0 


23 

TERMINATE 

500 

0 

0 


FACILITY ENTRIES UTIL. AVE. TIME AVAIL. OWNER PEND INTER RETRY 

DELAY 


NORMALS 

359 

0.952 

20.068 

1 

501 

0 

0 

0 

SERIOUSS 

66 

0.222 

25.475 

1 

0 

0 

0 

0 

FALARMS 

76 

0.121 

12.087 

1 

0 

0 

0 

0 


0 


QUEUE MAX CONT. ENTRY ENTRY(0) AVE.CONT. AVE.TIME AVE.(-O) 

RETRY 


ALLQ 

0 

NORMALQ 

0 

SERIOUSQ 

0 

FALARMQ 

0 

11 

1 

501 

0 

4.207 63.538 

63.538 

8 

0 

359 

26 

2.879 60.678 

65.416 

2 

0 

66 

52 

0.030 3.435 

16.193 

1 

0 

76 

71 

0.002 0.237 

3.595 





L_J jlui q'ij ^ 
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20 

I2& _^aJl aUVl ^4 A-G j ^1 e-Llljl ^)jSeUVl .iG 

■iaJ AjjIj 5 ±2^ ^<4 LS^J 100 djlj jilu 4-0-113 Ajoj^Axi]! ajd ^ya C- 


.^•i-a’i^vij 30 i 5 j > -. J-M 4 jjIj 7 i 2 lsj *"' 11,1 j j juii Jj 


G Wi, .1 ^j-o'iM p.LJjl -i-lC- ajj^iil ^oVI J ^^jja4-a]l -l^J (jl 35^/ / 0 L." GG t^lliA 

jj*IikjjJ CllS jj»a Ja^3 oA^lj aj-a Aj-iLa-all (JjLaJ 4j| (_)j:LG ^^ic- * * L "' w 41 


; Parent Volunteer : Exersise 7.4 
; Discrete-Event System Simulation, 
; Banks,j et al 
; Version 1 


TT1ME TABLE 

GENERATE 
ADVANCE 5,2 
ADVANCE 7,2 
TRANSFER 
ADVANCE 30,5 
ASSIGN 1,1 
NCALL TABULATE 
SAVEVALUE 
TERMINATE 


Loc 


1 GEN 

2 ADV 

3 ADV 
4TRA 

5 ADV 

6 ASN 


8 SAV 

9 TER 


Block Type 

GENERATE 

ADVANCE 

ADVANCE 

TRANSFER 

ADVANCE 

ASSIGN 

TABULATE 

SAVEVALUE 

TERMINATE 


Current Count 

0 

0 

0 

0 

0 

0 

0 

0 

0 


Ml,10,10,20 

1,„100 

;F1ND NUMBER 
;DIAL NUMBER 

0.65„NCALL 

;PLACE CALL 

TTIME 
TOT +,M1 

1 


i 2ljill aiaU 


Count 

Retry Chain 

Line Number 

Indude-file 

too 

0 

7 

0 

too 

0 

8 

0 

too 

0 

9 

0 

too 

0 

10 

0 

36 

0 

11 

0 

36 

0 

12 

0 

too 

0 

13 

0 

too 

0 

14 

0 

too 

0 

15 

0 


Savevalue Savevalue Savevalue 

IQ TOT 2249.236 0 


4 Iv 11 -tjall aJsli 


Jjl-IaJI aJilj 
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TTIME 


Mean: 22.492 


S.D.: 14.492 


70 




LABEL 

LOC 

BLOCK TYPE 

ENTRY COUNT 

CURRENT COUNT 

RETRY 


1 

GENERATE 

100 

0 

0 


2 

ADVANCE 

100 

0 

0 


3 

ADVANCE 

100 

0 

0 


4 

TRANSFER 

100 

0 

0 


5 

ADVANCE 

36 

0 

0 


6 

ASSIGN 

36 

0 

0 

NOCALL 

7 

TABULATE 

100 

0 

0 


8 

SAVEVALUE 

100 

0 

0 


9 

TERMINATE 

100 

0 

0 


TABLE 

CUM. % 

MEAN STD. DEV. RANGE 


RETRY 

FREQUENCY 

TTIME 

22.492 14.492 


0 



- 

10.000 


10 

10.00 

10.000 - 

20.000 


54 

64.00 

20.000 - 

30.000 


0 

64.00 

30.000 - 

40.000 


11 

75.00 

40.000 - 

50.000 


25 

100.00 





SAVEVALUE 

RETRY VALUE 




TOT 

0 2249.236 





i cjUaii 


488 














: GPSS j 


j' General Purpose Simulation System jp. ^ AiCLuj t_*^ J^all Iaa ^ 

l$' Blocks AA Commands jA' A Ax “ ;i * :i j GPSS 


: GPSS Aji 


^Lku 


• BVARIABLE 


• CLEAR 


• CONDUCT 


• CONTINUE 


• EQU 


• EXIT 


• FUNCTION 


• FVARIABLE 


Boolean ( —a j*j 


Transaction t> lAj caIaIaJI 


lS _>=s 


AaJ j- Au - i Ig.Ijpj t olSL^all (J-ofL 


^aAa-lui4) *Ltaj9 ^taJU 


GPSS j' ‘CjC. i^-y 


aJIa ljjju 


GbA jA 1 ) Fvariable ( —aj *.j 
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• HALT 


Queued Commands -^i ».jJiuJi jVi Js sisu^li ua jj 


• INCLUDE 




• INITIAL 

Matrix ^ jL^ j^\s ji Savevalue j Logicswitch j* 

Entity 


• INTEGRATE 


• MATRIX 


• QTABLE 


. REPORT 


• RESET 


User Variable ^.iVu^'t jjii« ^ 4auj mi* utali <_U£j 


^ 3 ^L-£xa (jjlil 


(j_^LL JjAa.) Qtable ^jj(> lLh^ t -‘ j*-i 


l£ jj* ji>* , 


| ji L ALftl LqjuiI ^jJaJ 




• RMULT 

Qloc-bll AjiJUiJl djlol^all b \jJ ^jJaJ 

• SHOW 
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• START 


• STEP 


• STOP 


• STORAGE 


• TABLE 


• VARIABLE 


Expression cd display j evaluate 


sisuJi Termination Count ^ 


l_Jl jill (_j-a J-is-a -~C~ Aj ojJtv l ojlxk ol£La_all Jjxj 


a 1.1V14II (_j^k.A dlVjL^-a ^.Ic. IjUucJ i—fl9yi £jJaJ 


Storage Entity uJ>^ ^ 


Table Entity J^ ^ 


Variable Entity 0^ ( - i _>s 

GPSS ^ *1J£ 


The GPSS Block Statements 


ADOPT 

Assembly Set 5^' 4-c-j^ 

ADVANCE 

Future Events Chain AaLiLoJi dii^yi Jc. Transaction <_U*i* 

ALTER 
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Group Ac. java jjiLabllAll Jfivj 


ASSEMBLE 

related Transactions u4=4>L>4' u^uIaIi ^j 

ASSIGN 

Transaction Parameter JaUSaII ^ lUj 

BUFFER 

Current Events Chain ^ ■Iv-VI AajIs Ajl^j ^ 

CLOSE 

CjUU) (Jlvjl 

COUNT 

Transaction Parameter JaUjaII ^ oUji£li count 

DEPART 

Queue Entity jj4L <> 

DISPLACE 

JaUaaII Next Sequential Block ' lIaLuaIi <—Jtslt jjij 

ENTER 

Storage Entity uJ>^ <J aj^ j j* 

EXAMINE 

group Ac. ja>a Ajjjjac jt Ji *Uujj j.uvj 

EXECUTE 
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F AVAIL 




•_i]Ui 4 U> l l'1 j j ^ ,laL.!a,^ p ^kj 


"available" " Facility Entity status 41U. i> 


FUNAVAIL 

"not available" "»jjc. " Jj Facility Entity status 41U. t> 


GATE 


Transaction flow cU*i4' ^4-4' jiiio 


GATHER 


related Transactions u44*iJi 


GENERATE 

Future Events Chain dji^yi Laits Transaction cU*3* Create 4 jj 

INDEX 


Transaction Parameter cU*i* <4« 


INTEGRATION 


Off On O* (J-atSii (Jj^J 


JOIN 


Numeric or Transaction Group cU*i* j^ j' j^ £- 4 ; 


LEAVE 


Storage Entity aj±* storage units uJ4^ j j' 


LINK 
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Userchain Entity 4-jts <$£, ji Juj 


LOGIC 


LOOP 


MARK 


MATCH 


MSAVEVALUE 


OPEN 


PLUS 


PREEMPT 


PRIORITY 


QUEUE 


Logicswitch Entity 


4j^>L-a ji c. Clijl£ lij L-Jli (4*-* A-gjS (j-o 


Transaction Parameter ^ J* ?\M\ 


jjvHi MATCH ^415 Qllran^ali 


Matrix Entity ^ ^-Lxj 


CjUUj (j'^ u>n 


^aix-a ^gi A.'s.jnll PLUS J^Lu jl J-Aj 


aJ^-uuI! 


AjflLa LS \c. ^gJjlL-kd jl 


(J-alxlLo A_lLja3l 
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READ 


CjUUj L \\a ^Ulil 


RELEASE 


Facility Entity 0^ j^ 


REMOVE 


Numeric or Transaction Group cU*i* ^ji <c-j^ o* i j^. gj± 


RETURN 


Facility Entity 


S AVAIL 


SAVEVALUE 


SCAN 


SEEK 


SEIZE 


11 aJL^. 


Savevalue ^ 


^aix-a ^3 £_Jaj ^iLoLxiLo ^C- ^>±1^.1 


aA^a-g CjUUj <^a ^ic. 


aL^-ujJ ll j\ i41*Lal 
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SELECT 


SPLIT 


tJol.Vi.all ^ jl’i-s *-.11 tjjl£]l 


■]^.-■ 1 y& (JoLVia 


SUNAVAIL 


jfi jfui ^ylfL. " (_jj\jS <!U. ^)JO 


TABULATE 


<Jj.}a. (jjl£ 


TERMINATE 


jt^c. ^aajlj <JaLiia .^gjl 


TEST 


cU*^4' sjU-j) Jac. j arithmetic condition ^LaaJi J=>41 j^.\ 


TRACE 


Active Transaction -L^i J*us41 Trace Indicator ^.x^a 


TRANSFER 


Alkali L_illill Jl (Jijl jl tiljo. 


UNLINK 


^■'tVu.u.all <-ajli (jjlS ^j-a (Jalju-all Jjl 


UNTRACE 
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-Lxullil (J-abta-aH L—iitall 


WRITE 


CjUIuII i—iLa Jl “Luja (JjjjI 


GPSS cJ S J jl*It <>UaIII ^liyalt 


System Numerical Attributes (SNA) available in GPSS: 


4.vjv^ A-ajS J-aUiall Assembly Set (A'j4i ac. 


A-aja .OLEAR cA ^■ < l~ k -all Cll3_jil AalLaAl ^l.la ill AoLau AAia 


B VEntnum 


A^ua. Entnum Boolean Variable Entity A-A 


A-j1jA A-<u9 .RESET ^A-l cA l—ia_jll .Aj.Uaiil ^Uajll AoLau AAia 


CA Entnum 


^.W'ua.a AajIS tjS 3^EoluiILaJl Aj-ojl J-axAiyLall . ^.Wuaxll A-ajla ' ~a..a 

ajSjAa^ .Entnum 


CCEntnum 


Entnum sLaj-o-ali aiu-Ai Aula ^Jl ^L-iL-Ai lK aIjuj . vi-^ Aula! (J_a4i jac. 

4 -V 1\>/1 A-<u3 


CH Entnum 
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Entnum dUuj^l a_ajIs ^LuiLu^l (jjjJlaJi ^jAoLxIaII ^.w'u^ <^jla cAjji^a 


4-a-l^j^a A-<u5 

CMEA7fr?(V/77 

Entnum S^Aul^ail A-Ojlii (_J-Q .^.W'Uri^ A-GjUi] (_£ S' I '^" A 

A A-<u3 

ClEntnum 

A-<u3 _ EntnUm St-ojat-oll A-ojUi ^9 (J-qIxIa Jaj-u^lLa _ ^a.W'u.ki^Q A-ajlS 

4 To <Q-v 

F Entnum 


0 t+J Vb 1 jj Fentnum ‘lA*. <J Entnum sUuiJt Alkali j^s, js tit .AljiJu aL^ 

A,*v^j>^i A_au3 


• FC Entnum 

^^u-o-all aL^uuII PREEMPT jl SEIZE '--^'bl jjc. aL^uII (J^oj -al-ixj 

4 . ^.!^ A-ya Entnum 


• F\Entnum 

1 FIEnfmym ‘Ulu. £_>i Entnum aL^i u 1 ^ '4 ,^=j^ Entnum su^i aL^i 

A,\j\^ A-<ua _ 0 Vjj 

• FN Entnum 

A.jaja-N a_oj3 Entnum aIUI (jjis ( ->n?i Aauij .Alb 

• FR Entnum 

1000 u-“ <■ Jj-yj .Jji-iio Entnum Ab^^il i (jjl£ ajs jis t>° e_y4' .a1^_uu 1I AJUi 

Ajaja^ A-oja . ^yc. uj-y Aaj tVbilkluJ “\ 000 j 0 uy A^ua l-a^J j c-y*- 

• FT Entnum 
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Entnum Akg.ikli Aua ^ili -L-^jks,A,ljg,.^'ili l^ILxg] -k^yk 


• F \/Entnum 


(it jU ^\) jy aJu ji Entnum A-W-kli o'4 1 FV Entnum .J A ^ ^ ^ 

A •vj-va^> A-<u 3 .0 V)j 


• GNEntum 

A-vj,^.^-. A-ai . Entnum ajaac. ac.^>- a ajj^& jIa*j ^?-jj GN Entnum .ajjac. ax y * y * aIa*j 

• GT Entnum 


Ax^x^-L-a A-oua _ Entnum ac-j-^ ajjx-^c. jIaju GT Entnum ■Lj.^ka.'k ax j*q>.q aIaju 


• LS Entnum 

. 0 aj»j V)j" j*k." yix. ^ ^ . akul t '4 1 aj*j LS Entnum . jkk ^ . akk 

4 -vj-va^o A-<ua 


• MB Entnum 

o-k aJ j Entnum ^iii ^ J*ui* a ?,j 14 1 o«j MBEntnum .^415 ax Match li^jj 
1 -i«j MBEntnum .Active Transaction kkili cU*kK Assembly Set 5^' 

AxJX^-a Axd _ 0 VJj 

• MP Parameter 

Ajijii. a_oj 3 . Parameter ,»k4' kk u^u AJkJi Ailkali ^ikili axLu kk .4*-* 4Jisisyi 

• fJ\XEntnum(m,n) 

Entnum ^4jk-^Ji ^\s\ n a j^*Jij rn jkkt <^i ‘urili (^.k*.;) jj*j ka-^. k»ja 

• Ml 

A.jk'k A_oja _ ij-oiau-oi] "Mark Time" Cy*j L^aU A.aik.oli ^ikill Axix aj*j Ml .^takyi ck^li 
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• UEntnum 


Aaus , Entnum (jaLuiali ai*a . t_Jia <jji.j jI^*j 


• P Parameter or * Parameter 

4^ua .Ja^uli JaUaall Parameter ^4 ^ * Parameter J P parameter .^1' ^4 

AaS^j^. jl 4a q jl Aaaaa^-a 


• PR 


i 4a>j3 ,J=uaj (Jalaaa AaLajSl Aajjii . (Jaljtaa AaLajSl 


• QEntnum 


Aaaaa-L-a 4aU9 _ Entnum jjjUall (jjV£ l £ ja^-a 4au9 3l.ixa .^JlaaJl j^Liail CaLjjijfca 
• QA Entnum 


Ajjjjia. 4 aaj 9 _ Entnum A^*A 1 ^a-a^ll Jajajaall _ ^_g j'.^.a Jaaajlia 


• QC Entnum 

Aaaaa^-a AauS _ EntnUm J_^Ua c5^] Caljl.3*a A.j.a^ A^iaJl 

• QM Entnum 


a» - -o AauS. Entnum j^Lkli ji\si ^4)t\ Alkali 


• QT Entnum 

A-<u3 _ Entnum d^-^ ji..wi.l.l dud^ - ^ jddi . ls^ cj^doli d^d 


• QXEntnum 


dp^i jl.Will djjd^^ ■^ i * 1 ^d<xll .Aj^L-all Cil^A^-al) jljjfrl ^4C- ^3 dld)^-j 3^xA)^La 

Ajjjl^ 4-<u3 _Aj^)L-a Cj jlLa 4i-aj! W L . llxav EntnUm 


• QZEntnum 
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A-«ua CjjfLa Entnum J^-Lall C- _ j^Uail (jjJ^)L-a]l jl-lxj 


• REntnum 


EntnUITI clP^ (JjLjLxIaIIj (JLoxIujXJ A^IIaII CjIj j)*j *\a Ajuoi Jajjj jXa 

Aaa^-ua A-<ua 


• RNEnfnt/m 


Entnum ajS'j^Ji ^jVl ^ i> 0-999 ^ RN Enfntvm .^'Aj 


A-a-l^-x^a A-oj 3 


• S Entnum 


^jjV£ ^j-iLsbu-ollj LliLa. 'j.J)'V-gll Cjljjlrx-O jl^La .lixj SEntnUm -t a^IuJ' 


A^ua. Entnum jjp^' 


• SfKEntnum 

.Vic- ALutlcu-Jl Ajt.-..l jj ^V-qJ) ll Jsu-ujIaJI .Iiaj Ef\EntnUm aAaJiuctJl ^JpVi]l -Lu_jli a 

^ . Entnum uJp-^' 


• SC Entnum 

A-o-kx^a A-<ua _ Entnum Cy* a!( jj-> ^li cjIjl^.^1 

• SE Entnum 


<*£ . 0 Vjj aLUj Jj^ Entnum uJp^' 0^ '\t 1 ^ SEEntnum .£ Ji j>^ii 

A-a-l^^a 


• SEEntnum 


<*£.0 aj*j Vjj aU£j iJia* Entnum uj^ 1 a ^ '\' 1 ^ SF Entnum /J&** uJp^' 

A^-l^-^a 


• SR Entnum 
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Entnum bb^-^ u- 3 ^ ^ bb^* 4 ^ -Lx^jIaj ijibi-a ^i£ii b“° ,b jb.al' 4u]i*i 

4-jajjL^. <Uu9 <J^)j_aS <Uu9 ^.U bij L; jaa-a-a 0“1 000 b£ *bu9 J t —^ b“° *b?"^ b^J 

• SMEntnum 

<ujs . Entnum bb^' b^> ^ jUai^yi ^ bjb^-* 

• ST Entnum 

AjjjjjL^. *uu9, Entnum bb^*^ b- 1 ^ s^j (J^ b>0 baj-ujia 

• SV Entnum 

M . 0 ^ V)j >jj <!u. ^ Entnum b^' CJ& '\' 1 ^ SMEntnum .JS& ^ ^ bJA^ 1 

• TB Entnum 

4bLia^. Aw<ua _ Entnum cS^ ^ f a^li bjbb' 4 ^ jif' 

• TC Entnum 

4-ai . Entnum Jj-^?J' £$& ^ <jjjj^ j^' Jj^aJi ^ 

• TD Entnum 

AjjabL^. <uus _ Entnum b^-> ^ <ubA^ (J^ ^bat-oil *-bsi^pjyi 

• TGI 

l&ja bj^ ls-^' TERMINATE aJ=lJjj ^SLuj jJi ju*j TGI .e-l&jVl lA 
4_<ua _ Q <CbjjS bj^J Laiic. olSb^all •-' *'b bifbS ST ART “jW*^ (J^-bnJ ( _ 5 lll j l l_ia.j-a A 

• V Entnum 

4-aja. floating point AuUli Aiiilt ji ^u^Ji Entnum jA^' bA^ “AA 
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• \NEntnum 


<aj3 . Entnum tjjLS ^ UAjitaJl jaLUiall aac. .JltJl ajilall alaki 


• XEntnum 


Aaa^p. j| 4-aja-. j| j.yj Vjy , Apia . EntnUITI ^=>jto-« Apia jjl£]l Apia aUa . SaVeVallie J^-v-a <Aja 


• XN1 


• Z1 


Wp-A-a *Uu3 .JakAill (JaIjUaI] (J-oUlOaII f3j alxj (JaIaaa]! fkj 


Wj-k.A-a <Aja . (Jj 3 i.k'jlll ^Uaj A_LuaIjJ jlxJ A_«ja ja^pjl o_)£la]l 


dllJ=L^^La 


i-Jlall L-i^po _ 22 k '.lull (j-jjJa'ilul' qjIaI.x'uII aac. a.u.j (SNA AaaaxJl VV22 3 -aj 

j a .-q \ (JI£auI _^k jj 22 ja aJIbbJI oaA ^a 


• wy 


bISL^aII tppjA ^.j-vk-ka aac. j clip 


• \N$Name 


^^xaIi c-Jiili ^ja j& Name cap 


• w*y 


S^jjaLu ^jp AJ jjc. oaA j -C5 _jjtAll L-ilVall ^kj ^ail -LuAill (JaIjuaII ^Wa fkj . —-~.2kp ^j2kA-a aac. j 


indirect addressing 


• \N*Name 

o^)kkl.,A jit Ajpc oaAj _ ix i—iltall i£_pa ^all JaAull (JaIaaaII jU.a -au) ^a Name k—iik 
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\N*$Name 


l.g.TqiL-g] Aaal£-o ^ W a1' (JaIaIaII ^»U.a ^u-uj j& NcirnG : . 1?v 

• W* Parameter 

W*$A/ame j' \N*Name j' W*y t> <ui^4 j 



B Sjall ja A A A B .i_v>V jll 

# 

B ^ A 4-ij^' ajaiaII 4.-viii]| jjaj A # B 

/ 

B (jic. A ^Aoi 4,-vjVi juaj A / B .^a^ 

\ 

B <jJc. A J 4-AAaali <ajij A \ B .Integer Division ^511 

@ 

B A J Modulo Division ouj a @ B .Integer Remainder 


B j A on jjtfi A - B .£j 


B j A A + B 

>= ‘GE’ 
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iil!j jac. 0 VI J B Lp-^c- jLuj' jl ^>AI A ^-ul^S Ijl 1 .la.' A > = B .<_£jIjjJ ji j-a __>Ai 


<= ‘LE’ 

iii]i jjc. 0 -la..' Vjj B Lp-ic. ji (Jal A alul£ I j] 1 -la/i A <— B mL $ jLojj jl (Jal 

> ‘G’ 

cillj ^ic. 0 V]j B Cy Lp^c* ^£1 A Llijlfl 13] "] juxj a > B .Cy 

< ‘L’ 

ud]3 ^ic. 0 ^*3 V]j B Lp^c. <Jal A 13] 1 juju a < B .Cy 

= ‘E’ 

u413 ^)jc. 0 V]j B Cy ^p-^ ^jLuwi A Liijl£> 13] \ -ii*j A — B 

!= ‘NE’ 

cill3 jjic- 0 V]j B Cy ^p-^- Ajailk-<s A Liijl£ 13] \ jLixj A !— B . -3 (S 

& ‘AND’ 

^113 0 ^j*- 3 V]j B j A Cy ci^ 13] .Lxaaj 13] I .iixj A & B . j 

| ‘OR’ 

^3 0 - 3 ^ 3 V]j ^ic. ji B A (j^ 13] 1 ^u*j A OR' B .AjqJVull jl 

) A Ja^^l ^ 

ii^ai-iau^j jjLoj ji Ji declared l^j 4 JUI 1 cAijiiii 

STORAGE »j4*j L.i ^j jj^all CjUjIS • 
VARIABLE ®jL*j l$jVlc.) ux> 4-uU.a-Jl cjljjju-aii • 
FVARIABLE »Floating point Aiiili oljA^a • 

BVARIABLE ».j4v? Wiiic.] uxj Boolean jjJ' jA^' • 

MATRIX “jAp i-JaJ CilijAaAl • 
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TABLE <JjtAaJi • 

QTABLE ».j4m W^- 0 ! s-^. Qtables jjjU=JI • 

aJI^Ii FUNCTION 2 j' l '-f x r c-i.^,.1 • 

MARK j ASSIGN j4^ 4^N Transaction Parameters aM*^' • 

TRANSFER SUB j COUNT j SPLIT j SELECT j READ j 

;A-JLi]l AJiLaVl GPSS ol£L^-a]l A-a^i. j_pajx!LaiJ L_a jjjj 
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$j£ c-Jila Alg- j£i jj dL»ui SlSl^a -1 




jj Q^jg- 


4-ijlj 7±7 (J£ t >. ^*-Lq c^lLluj ^Jl ^jja.'N.x'x'i^ll (Jj^aJ 

# 4-l3lj 5±3 L_1 x1a 1| Jl (Jjj-sa(j'O 

^L_Jx1a 1| (J^.1^ ^Jl ^uu 300 L-Jj)Uoxiti ^-j-^ ^ S- 3 j)U-ax>ll 

: GPSS u^jfr 

; GPSS World Sample File - TURNSTIL.GPS, by Gerard F. Cummings 

•k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k 

* ■k 

* Turnstile Model * 

* Time is in seconds * 

-k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k-k 


In use 

EQU 

5 

;Mean time 

Range 

EQU 

3 

;Half range 


GENERATE 

7,7 

;People arrive 


QUEUE 

Turn 

;Enter queue 


SEIZE 

Turn 

;Acquire turnstile 


DEPART 

Turn 

;Depart the queue 


ADVANCE 

In use,Range 

;Use turnstile 


RELEASE 

Turn 

;Leave turnstile 


TERMINATE 

1 

;One spectator enters 




;gr3jAiH t 


GENERATE 


J j .^ jl] ( Ua ) Transactions i_n^ GENERATE Block ‘r^ 1 

AaSIj 7±7 (J£ lilLiii qjc. 


QUEUE 
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<d jjill jjjUa jc. DEPART -Abl! ^ QUEUE 

<*Jj Queue Entity jjAUI (jjlS . liLUj ^jc. Ijj)vi\; IjlljVj a*j a_j*lall IjU.aj 

Tum Ua ^ GPSS 

SEIZE 

(_JUjLLall ^j-a idLluj ' J^ -a ' 3^1 j J i-V''^ (TaUiaJ A_l]l (J^aJJ SEIZE L . 

L—llls (J^j-a U°txILa ^La Jl (_£3jJ La^a blLluJI ^3 <■ . n..ij |3A j j |jl JjjLaJI 

SEIZE 

DEPART 

L_Jli (JiaAj Ails j£ljull liiUUj Ali-alall Facility Ali^jaull SEIZE U^Ula (jt 

i-UiAl L>*j u' AVi Turn jjjUJI lP v -A U^-U DEPART 

. tdtiii Ajc- jjxlloi-ail (_J-a^^ 

ADVANCE 

A bg i .'"'11 (^3 (JUjLLa ASjxlLoiJ (_£3ll al£Li-a]| (_yaj (_)_jha i_s^ ^* s -\ ADVANCE '-Als 

(J|Li.3V a_iAj 5±3 jikL; aJCJI o3A ^ 3 j l^j ' 33 j ( adLioi) 

A-aJ3 A Ij/i ,..I i^Ujj ADVANCE ^-iJts Aj-ajoil A-a33 ' •'A.'u.il \jj| b.all 

.ULVi US Block operands lM-c- 

RELEASE 

0^)3jla (jjSj a" n^.j ( idLlii ) A.ljg.i.a'iil ^ J-aljLLail a. Umj RELEASE 4-JtS 

SEIZE ^ ^ blljj jU (J-qIx1aJ (JxjujJ 

TERMINATE 

^1-iJi ^ja jixj &1£L^a1I ^ja (J-oIxIaII aJI^I TERMINATE a.a^a 

: 5l£b^t ftj») 

jllLl ^ja a_iujjj^) 1I SiaLilt ^a 6^^)LixA ^)j^j &1 £L^a 11 AJUill dil 
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File / Open 


jlii.) j! be. 


TURNSTIL 




Open 




Command / Create Simulation 




Command / START 




300 


ii. 




OK 

300 jjj* '^j TERMINATE JA*b* 300 jjj* ■be. ol£La-dl 
default lS jjjbll ^ «E J] jjjSj 'G'N' GPSS ^ jb ol£La-<Jl Ale. . blUAj 

C£*i ls^'j j^' lJ cr 5 ^ l&4? ji jbl' Tumstil. 1.1 cr*^' report file 

c> Report jbbJ fd jll obUll File / Open jbb.b biEj clj ^ ^balA* 

. Files of type b'jblL^' jjb^ 


^ clipboard j^bl' J! l£Ai GPSS ‘A&i 

word processor ejUK ^bjj 
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^r?^' Jdjj* 2134.023 j' lsN lSjU*-^' jtu*d' J End Time VuS t> 

Alls j 5dla A al'iA. ^ Jldj ^JaaJ ^^^l "o^ya al£La_dl ) j£lji]| tdLioj (_]5ld. (j-a 300 

JE ji jjkN DEPART j QUEUE JlA d' ^ (*>^' JJ *1 
i > jl' lJj d=d 3 jJ-kll J jUiiNI j* j J (Ja_uij jJUUl jl j*j Ioa j ADVANCE 
*jj J) jjjiill J UjJii El Turn <^“> 1 ' Queue Entity jj^dall jjl£ J Jill 
j^J-dl jl ij jj QUEUE Turn d±djj Queue Entity -j eJddl 

(_£^}dl (JjIaj jjA ' i a.Lliai li &j 3 yk _jjjUoll ^gi (jj JaiLall 

; 51*1^*11 Jib 

Id dj Jillj ending condition of the simulation idd^Jl ajJ aJU. t-Jd&Ldl 

a lA'ii Uj^*JI t*~'i a.^>ii ^j>i» j ( J| ^Eiii SEIOW _^<«Vl ■ ■'' * cdld ^jUt-dl jj^iill 

jijia l^ia J tj j flAiij^l Jl diia. (SNA) System Numeric Attributes 

.aJUJI oA J U 1 

Jji) * aJUII Jail a^Lc Jl jiiiLu, Vjl 

Command / SHOW 

J status line < 1 C 4 ' Jc. OK -laical ^ AC 1 J&l j'>^' Jj 

2134.023 J-=dl Jkdl a^L* jl Model Window 

«■' jj 5 ) idbdll JlidjV J 51 ' j*jll j-* f- jj Jllj utilization Jliill Jid JUi 

jjl _jl yA.1 > W j~i (._all ^ya 


Command / SHOW 

689.67 t^da*j Hi* OK Jddl 4 FRSTurn J 5 I j'_J' Jjdd^ Jj 

t_all ja d jJ5 Ja*>» ja j ( Fractional Busy Time) 

jdkl j£|jlll tdjjil jT-d jll j;» •>■ >* dl J^c. 
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Command / SHOW 


300 OK ^ N1 4 -^' 

tdiLo ^_yax .J 

Window / Simulation Window / Facilities Window 

V^juuLa (jl jp^k.a (J£ fiiaU ^3 

(jl -ki^V ( idle lU=»^ ) Jj*-^ ^ Ailj cii3j]| ^ 70% Jl 

^1 ) Vj ^A_LajajJ ^)JC. ^1 ^£J}L°_J ^ ^suulxi ^)JC. ^)£liill cilUjj AiilA-di 4 .\j^.xaiMI 

(J-oIxIa 

jllkl i^jjLclxlAll ^jjl ^Ac. 


Window / Simulation Window / Blocks 

Detailed View of the Blocks Window s-J'j^' eialil J^vll jJiidl IV j 
^^Jl (J^k..dl (JjVj Ijli 301 J (J^WII jjV tllljj I—' j| (JljtS (JasW A^jjV Ajl Ji^V 
jjl J)ai ' ' [Ji ^-iQ-all jlklajl ^3 _j»llaj]l [j-a 33 300 (JaWlI Jjl j ol£V-a]l 

( _ g Kll 33*JI Jyij i_illjSlI aVL t _ 5 d\ jlwll _al£Vaa]l ^LjS) i_i]| ji 1] ^K\l (J^k3ll ^cjjlj 3&Uaj 
jjVI .j* 3 jla faS al£V_dl ^3 Ij^aJ (jVaWJl Jjl (ja Jja-^MI J)-a i—JlSlI (J^kJ 

,l_JIjl]| aVlj (jjlC-l 

Clll^Ex]! a3slj ' lAjjl -( _£^kl Vl^j (j5Lk J)-a L^_d\ al£Vaall ^l^^l Al*j 1 _i^jo: JjVI 

JVJ Expressions Window V 

Window / Simulation Window / Expressions Window 

i—£i£l Label aiV CiljUaJI aVU ^ 

Number of people 

33c. a^ALla Iv^j ji m IV. ]\3 <_u£l Expression field *j 4 *J' VLk 
j 3 jJ Ajl 3 l A■ ■' (JSj dlljldJl [jai Ajl GPSS Cy* adLliaiJ JjJjLall 


511 



( _ s ic. View -LajJal jjVl .dlll)l£ll <lLa. i LulSli JJaU-a 50 (j-“ J-^ 

Memorize 

lAA (jlj ol£U~a]| I * Aiil 1 g ^VWn.il (j^aJ J djljL*JI La^ ' IaAj 

0^)-a J ^'i,.iMl djIjLxll Uia-^in 
oAalj _ j )5lii]| c5l u*il jUaluVI J^JJa (jjjH ^ 31 ^j'» >■ AA*J Ljajl ^)laJJ lic-A 

Label J*=>. ydj LjiJI 

Q Content 

LjJ » - Ij^lj Memorize j View L»»>>. ) ^ Q$Turn sjLsJI LU. ^j 

l_u 5! Label field jjW'H 3-iLa. iS aa j£l2i]l idLi Ate. jUaliVI _LxuJ J^lA 6«1AI_u1a] Allllj 

fj Memorize j View ^ QT$Turn ®j4^' LU. ^j Avg Wait 

OK 

A, lui 1 A-ajIHI ^jL n*slj 4 _a£I^)1a 1I CliLuL-a^.VI J (jJaIxIaII c> jVl tj ^lvril 

jjAi^ ^Jj Command / START j*Vl jl^j j OK ^Command / Clear 
25 » * oi l jd-*J as^ - a£ J al£La^ill A&lduJ A_aj^ OK fJj 25, NP -J 1 Ja? 

4jj±sJI jajL*a 1I aAaU (Jaal "2jl (j^j j^IaSII lilLii (Jlaj ^^aII Ali^jaiill A_ialjd ,j5Iaa]I lilLiii 

(5L^al 4 ]jiLa 2)5 j jd lit ) C1 i5Ia£j*ua]I aAaU Jj jlVnlj 

Window / Simulation Window / Facilities Window 

jlILi.1 dj5L^-au!l]l aAalj I o^-a 25 I^aI^j^Ia elSLa-all IaiI] 

Command / START 

dj^b^joull SiaU (Jaal Sl£La-a3l c-L^Hjl ajc. OK ^ l>°j 25,NP -j 1 <Ja? jl^Jl (jjAi^a 

Facilities Window 
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5±3 4-oJlk] AjjIj 7zb4 JLkl lil l“ iKj liLo (jVl 

J ILL- IaIL jc. Jll Jail fLuJ ja*j jjjaL Custom Command j-Vl ^AiLL <_«j- 

jii.1 _^jj-ii]| 


Command / Custom 

JUaVI c Li- £ In use EQU 7 JjVl Ja—II L_ nSt ^jl^Ll u^a 

i—£i£lj Jljll jLj. 41 Jl (jLjL 

Range EQU 4 

l$j LLi Jill diljjLl jl j* a£LU SHOW j-Vl flAiiJ LajI IaI l. n<L j OK -Li-Wal ^ 
Jj Command / SHOW JL] lIIa Jj t_L£ ^jl Jill a=J yi» JLLla ciiL^ as 
S tatus ^LJI jJax- J 4 Vjll aaLL jl c-Laj OK fj Range J&' j' j^dl liJLa 
.LaJ Journal Window oAjjaJl aLL Jj J-LJl aLLU Line 

£ Command / Clear jLl j ADVANCE Block ajaJI JIL1 Lja^ IaL <jjl 

Iaaic. A-JjVI L5^j dISI^aII aJL^. ajjuj A-klx^i^VI cIiIaIaaxJI ^jVI OK 

gj^J I Aa.1 Jl Vaj 300 j'j^dl tjjAi^a Jj Command / START JLJ 

dll JaLI aLL Jil J alLLa-all ( _Jijj Lr k jL’nl OK ^ 

Window / Simulation Window / Expressions Window 

Memorized Expressions box J^il' ojaL^ J AfjLlI dl jL* 1I ^ J Lij- 

J jL (j?J -aai jl JLsN OK Jl] jVl s jLc J£1 View Jc- j Expression Jc- JLdl 
jLl 'Ml jl jjjj Iaa j jjc.1 j^gLLlI j-j L.njLa LaJ ^aLLu j-i ,Jc.l jVl j. u '**' _jj).'l Lll 

Jla 'll (JaxA t _ n.nj A3 lAA j^l j i_J JlaLI Cll3 Jl ^3 jj*-iLiuill £Aa^. (_JkA ^Jl (_£AJgJ A3 A^aAiJI 

. jJa^jaLall j-a 

ajliall Wall f I » Wal L_lakJ Ls£ AiAj-all Jl j^ jLill oAA jAJ l_iNii.VI jl AjLjj i. # 

l-lsj U£ RESET Command >»V' 4'L. L lIIaj aLIJI CilLL-a^Y' j^ VIaJI Aj>L 
jlU. J j^jULI ANOVA (J)A’n J dAC- 1 ^jl 

l^Ijjoi] AaVi^aII A-oAkJl 
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ja^j L-jjlA -2 


: 4ii 




(_]£ (Jx^a’l ^jlj CjLJli-cill . JaU*n C_fljlA ^aLLaJ 

.AAlSJ} 5il lUall .^ijje .) L_llliall VJa^Jl lit ^AjjIjJ QQdz60 

A-aII^-o (JLa^V AJj^JLLujJ 11)^3^ (^3-3^ ^.AaiSJ} 3il A-a]1£-a]I 

?A-a11^a 200 (3-<^y L_Jj)Uoa!' Clia^ll 3^ia 3'" s ->^ 

;gc-aUjJl (j^ajfr 


; GPSS World Sample File - TELEPHON.GPS, by Gerard F. Cummings 

•k-k-k-k-k-k-k-k-k-k•k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k 


Telephone System Model 


■ k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'kk'k'k'kk'k'k'kk'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'kk'kk'kk'k'k'kk'k'k'k'k'k'k 


Simple Telephone Simulation 


* 

Time Unit is 

one minute 


Sets 

STORAGE 

2 


Transit 

TABLE 

Ml, .5,1,20 

;Transit times 


GENERATE 

1.667,1 

;Calls arrive 

Again 

GATE SNF 

Sets,Occupied 

; Try for a line 


ENTER 

Sets 

;Connect call 


ADVANCE 

3,1 

;Speak for 3+/-1 min 


LEAVE 

Sets 

; Free a line 


TABULATE 

Transit 

;Tabulate transit tim< 


TERMINATE 

1 

;Remove a transaction 

Occupied 

ADVANCE 

5,1 

;Wait 5 minutes 


TRANSFER 

,Again 

;Try again 


■ k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'kk'k'k'kk'k'k'kk'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'kk'kk'kk'k'k'kk'k'k'k'k'k'k 
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STORAGE 

jjilil] jJai. Juul dix^aj 2 nK ; U^ J Storage Entity Sets uj^' 


TABLE 


j cjUKJI jl lSj'^T able Transit elj^' 

L5^ 0^3^ 11 SNA A-xU^]| jji (J^lxlLdl (Jl3 a^ujlj-0 # A-kiLki]l ^Ac. Lilc-lij 
<j-a Ajlg.n) L-lUalt ^ <jAj (j,a C—iUJal] jjjiikjLxill dl3j]l JlLaJ (Jj.l^_l ]VI1 " j»tla2l 

.lLo-eII 


GENERATE 


Ajjlii J 00d=60 J5 -iljJ 4-all^a (_)!LaJ 


GATE 


5 ^ uj^ (J>^) Occupied ^ cU*ldt GATE Block 

l_a 11 -Li Jaaj j 4 . \\"\aa CjUjIS < 4 c-C jj^ LoAic. i“ i.Kj IAAj 

_L_Akll oAc.\ (Jj 5 jl Ivi'Afl ajIc. 


ENTER 

GATE (jNi. (_J-a (J-aL*J-all jli ^alWuN' ^ Qj-y.a" dll-li. j (j-a J jl Q Clljl£ El 
ciiil£ E) U 2«Jp^ '-^j ENTER Block J)j Block 

l$' jjj* '^j GATE Block lTNl 'aIjxJjuz 

.^UJj JiUi ENTER Block JNi. ^ J^ULi 

ADVANCE 
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j ADVANCE Block ^ (VdllJI ) J-UUI jU a jjj- ^ ^ 

_ol£L^a]l (j»aj L . a " ^gi V-ib 180±60 ‘Call^-a 


LEAVE 

(jj jkill 4C -jAyA CjIa^.j .1^.1 (Jx.-^-j lik jli LEAVE Block (J-al*la (J^k-i -be 

.JuJLi. i—k ^)3jJ (JlLaJ 4jl ^\ ^kl (_J-alx!La] o^)3jla 

TABULATE 

cAA^ll 41 .jV ^JjSSlI ^L^-dl Jl LJL. J> TABULATE Block ^ 

Table Transit ^ 


TERMINATE 


.^UJl JL^I ^xj -il£UJl (CJAa) Jbxla Jjjy TERMINATE Block ^ 


ADVANCE 

JjU aa jjkj Occupied ^1*^11j ADVANCE Block J' ^ ^ill <_U*idl 

Storage uJA^' *—iHl£ Vi 0* ( ^jA ik) jj jki s^-j ^dc- Jbij 

.ti_>■' sj- c-iikll JjUj j' <_M VL-ka ^ill jUkiNI j Jib ^ j Entity Sets 


TRANSFER 

Va5Ulb^dl GATE Block ^ J' tU*** c£ d-j^ TRANSFER Block ^ 

dlllsl£ 4r. j^-v ^ jj^kj ft Kj ^_ic jj- — \\ ^3 (Jxtxldl (JjLiJ lilliA i *')**■ Again 
CIiIaj dlLollkdl (jaLalxlall $N jA 4 jl bl i. _ 'U-i Al*J l_l]l_Ia]| (jl ^)kl u j) jk bl 

jda-allj GATE Block 4-Jta (jli (JIjiula (j jJ-akl l (j-a (_]£ -Ij-la. ( -dUa lil jdj 
V.Nxlb ADVANCE Block ^ ^ jUkbNl 41^ Again CaN*lb 
GATE s-Jli liilc. Ualxidl jli jiklill lA a*j bjjij (jjlia 5 o4-d Occupied 

jikti l$J bj^jj GATE Block 4-dla ^ jbi V^lill ciblkll <_gjkJ sBlock 

9 VljoiJ (j jk-a CJjjl££ i" '-v. I..' i bjIk J,}C- (jt b^-V /al£l^-ttll jjLij jki 4_dlAdl JlaJ 
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2)EaJJ JaAiL-al AaiuiJ (_£ 3 ll ^ j' : 7*'"' f.l^)^l (_J^joJI 2)-° Cj^.' ‘ 11 

L_llllll ^3 ol£la^a jjjUj 5 oAa] 'jj i-Vi 1 i l^JI 2ti-El*JI jjjLalxILall 2)E (_j-a A_all^a 

ciiLJlUl 33 c. Jlaj Ca jjLUiJI 33 c .j Occupied ENdE fEdl ADVANCE Block 

.l^j^lc-J jialli 

djla_dl CllEi]l£dl JjJa jjc. Ajj-aLa ClLajla-a ^Cljj L_ijau TABLE Statement ajEdl 
^Eiaa ?.Ej jj-a ^jEallUa liili jjAalxldl (_)J3 o^jauEa Nil SNA Alj3aJ '^A j 

.^IsLall^a (jLa£^/ L—lllJa AJjiiaiJ dl3^j]l j^jja A ia'^1 

: i\s^A\ f .\1 


jllkl jl^aJl File / Open jE=J (j jE*-^ jjjE aJjjj al£la_EI «.\ j=^V 

Command / jEE.E al£UEl jjlk I3A 3 *jj Open jEd (ETELEPHON 

Create Simulation 


<E 200 -j 1 J-EEl J j Command / START jEE) <E 
Jlaj l3Aj TERMINATE Block JE*ia 200 jjj-* a*j al£Udl ^ . T'EO K 
j; \'Vaitl jjjilll 1. aid jjjij AjE£j GPSS j»jE i—S jjo: al£la-dl Ajlgj 33C. ,A_dl£-a 200 (JEE) 

. “EU ^ ^E JEid j^Jij I j Telephon. 1.1 


:gciUIIl *Lut£LLa 


<Ej A-dlldl A$Af cjjx Add 359.16 u' lsN l 5 jE*E' jjjEI'^ End Time EJ 

idEJ a3A jj-a AaJ^)3 (j^lj A qV'A ^ ^JaxJja: dll^a aldladl diet ' » ) '^2()() 

ojidl Jjla ^ 2)^ cjlajEa ^.E.j Transit Table JjAaJl ^IjEdl 

^J| 43333 9.5 Cy* ijsl CllS^idal dlLalldall »E» a 2)1 j»C-^)3 .Alidlda (JLa^^/ L_lllJall lAAa.lj <_All 

-t jjE jll e.Eaj i- _ 33 Jjii5J 03A j!i£l dlEjl dl3jat.Ua' CljLa]l£>j idljA 2)1 
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;5 \S\^a1\ J^lJ 


a!j JJI j the ending condition of the simulation ol^U^ll J=>jd jV 

Expressions Ajj±=JI ejljbaJI Sialj U&aj jjjadl adli (Jial i^Ldl ^.uValU jjj£i]| 

Vjl System Numeric Attributes A-p-i*!! Jl Jud Window 

jULLl cal£L^-<i]l AjI^j ^j-gj j£Li 


Window / Simulation Window / Expressions Window 


Jj j'jpdl J Edit Expressions Window jj j=d adL Jd 

J' IA AC1 Expression field a!^ J j Time s-lSI Label field 

utilization Jl jh±A jVI Memorize j View J& dai^al «JEJI t> Jl 
VJI Jaj Label field VU. Jj jljadl J (i_dl ,> *1jj£) ^Jl iaj=d. 

_j JUJI Vuill JajU Expression field j4*^' a!^ Jj Util -j Jdd' 
lJI Jl t Uco Ij±i.lj Memorize J&j View Jc- dai^ljSRSSets 
_j aJLsJI A_aJI Ja£LoiI Label field Vli. Jj jlj^JI jjjAko n. vilg.ll Jak Ad (3 *_Aj 
_j JLJI axjSII JjuU Expression field j^l^l VU. Jj Avg. Call Time 
jj*j Ua AJUill OK iai^al J _ Memorize J& j View Jc- da^ljSTSSets 

JjjJl j-^JI J-^xJ Ajaj j-° ^»C. j]E l-i^Aj 83% AjllaJ Ij da JakJI jl (_£jjj l_a]| jji ?. j^£ 
. jjl »lll adLi J» 'I _(_]jA° j jjjLUI ^a j^ldl jla 


jlikl 4 dlLajijj]l dljj jiaxJ 'I 


Window / Simulation Window / Storages Window 

l$J Ujl dkaN Storages Window Detail View uEp^' »-^d jdia Jaxj Id 
(Min and Max values) J*J'j J^d' ddXdl j* . 83% Id Jddl 

da jda^JI j*a 2 jl 1 j eiul£ ciiEjl eIEa jl£ ot£ta-dl ^ jl ^jj ~.Wnadi j jA. ^11 

(JjiJI oiaE ' E| -( jialjj ^Jll jajll aaLolI] ’iialj]l (_Jiaul ^a Jyidl aj-a*JI ^ w~>. 

jllkl idjldlldl AlaS AiajV l 5 j'j£jll ^ jaJI tj jEd Table Window 


Window / Simulation Window / Table Window 
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Transit * aKH liili ~aki ^ 41 oIa Jaia .ia.lj (Jj.ia. .ia.jj -Ll L "\T'j 
jja j -laaujla i(Jal£ jJ5j.*n (Jj.laJI (_£JJ ^^La. oiildl ^)Jl5i (j- 0 -^5L OK jHa.J t^iViall 

Expressions ji?Wi]l aiaL ^ ST SNA -j j* 2.99 j* cjUlldl 

oisli ^ OAUij la£ <Sib 14.27 J* Cdl^all S^lc-j !CaLi ,jaj]l Jaaajla (j^ljWindOW 
La LI Ca]l^a]l L-lik 7>Ac.y 1.1a. (Jjjla L>°j (jj.'^lall j! <_$! Table WindOW Jj-laJl 


,_L^^ ^c. IL^j Ll^a..'.a LjL^II ciul£ ^ 


jlii.14 Transactions Ltfk-didl ^ <j\ jVl jJll] 

Window / Simulation Window / Blocks Window 

L-ilk iLlc-l IjjiLjj jjj j 1 5 4_il Blocks Window ^'j^l «iiL oJSA 
Entry Count J^-^' ^ ^ aJI]l Jji.a jUl jAii t^ldlia 



Figure 2 — 1. Blocks Window Detailed View Showing TRANSFER Block. 


ADVANCE <- r ‘ka Ijii.^ jAll Transaction Ltf^Widl ^ ^1 jJiil ?La cicl^j ^dl la 
LoaiI 200 Laa dy^a.1 561! (ciiLJl^all ijjlc.) ji LViNf ^ ^Idl Block 
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lC trl+Alt+1 Blocks Window 

jjjnlUa a Ac ?C1 iA^j (_£AlLa CjAAld (_}a i’oj-a 20 jl 15 tdE (_J*aI tljjAj a^xL. "ajl^L. 
aAC L_iUa]l aAlcI j ^jl lA’n\fl AjIjA^J l—llldl jA-lx j ^jJaII J CllLall^al] 

A3l^i]| £Xa^. (Jakj lAlj] _A_La jjoij AilaAC (_)5Li. jj" 0 LgjAAlAaj aAlclj ^ajil l_i^jai Clll^a 

Model j Journal j Blocks ii'jj 

^ ULLa lAldiia. Expressions Window dJj4*J' 

Active JaAill JaUidl ^j LjojI j* ^aIIj call number VJliUI ^j AiLjal 

jlikj 4 Transaction number 

Window / Simulation Window / Expressions Window 

lAj Call no t_±£' Label field ^ diljLudl jjj=d jlj^ tjjAda ^ 
lI^j Memorize ^ j View ^Ja\ XN1 Expression field ja?L*a]| 

Ia^J al£Li-a]l IaI 'IXq-s. j liaLoj A_]aj&i-a]l djIjEaJI ^-^T'aa'aa aAsLill (Jlasl 

jjjUjII J£ a*jj Ija^J View £ Expression -h^da] A_hji^ ajUc 
cjIaIaJI jL^jj Transactions jAlaWLdl J5 j-* o-»R"nl OK 

J-^\ Main Menu J' »^-ill 

Command / Clear 

^Ajdll jAa-Vl I—llUll (Jj3 ajlall Blocks Window s-21 jSII aiaU j 

The j The TRANSFER Block ,> J-i^} TRANSFER ^ > <^1 j 
j Journal j Blocks Aaljill ^ Place Icon in the Debug Toolbar 

jik) 1 $jaaL 1« cixi^j Expressions 

Command / START 

AAC <—a3jTua al£A,aH OK h».i.>i)J 1000,NP -J ***»!' A^.1 jll (Jaj jjAii-a 
Continue *'5’._l^c.Lii ' L»a. a^a (jl Cjm Iaa j a—iltSll (J_j^a! aJ jLa-a <Jjl 

al£UJI l$_ia i Vajjj a ja (J£ ^ dll J* a AC. AjLxII aAA jj£ Cfil+Alt+C ^ 5 ^ -hidalC adljj 
L_Jl-la jl£ La J5 l_a3jAll ^ jaUxaJ ^jjxa Sl£La-Jl StOp Condition t-a3jjll Jajd CLlad 
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Journal NoN' sia'-i A trace messages AV,j i-Aj A=>% jl AJUN 
Stopped <—*S.jj-dl Transaction number ^j jA A^' j Window 

£i.A GENERATE Block AA A-A ^ ‘ Transaction 

dulS Idl L<ii3j as^jl A-a]1^a]| ^^Ac. ^ (J-olxIL<JI ^5^ aJojujI(J^ ^ Vi^-q 

jIlo ciiLaIi^-o 

The A^ 2 aA Blocks Window A'A' A* A 5 A' -kA A A jVl 

ial jj dial d _ The Remove Icon in the Debug Toolbar A 2 - j Transfer Block 

Expressions jBlocks 

. Ctrl+Alt+C A^ AEj al£U^JI f\ jN A j-aloil 

Storages Window Non- t> lsjN A J elSUAI A'A <-« j^ 

AN Detailed View 

Window / Simulation Window / Storages Window 

AN Main Menu ANA' s ^' A 1 j 

Edit / Entity Details 

Non-Detailed View 

A-^N i A J ^"'1JKJ' ^ jAaII jjVl jaLuLJ 

Window / Simulation Window / Table Window 

A^ iai^l ^2 jAUill A ^a J- 0 ^CujojIj Ja^a A^lj (JjA^ A^.jJ 4-jl i " '_'**■ J 

OK 

<tiii ejaj A A' A^' ANjj AANp lS A A c J- 1 -* X' A'-* Transit JjA' 
1 _ I^A '»la j OjjuiLlxs A-aAiJI ^A^ d“‘ aa dN AWA^ A 1 A (Jj-^N^ A° ^ 1 "^'.' 

.A^AV' A 
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Jaij-ialj AJIx3 oislj (Jj-a \ •*■ '' Jajjai. LlLjal IjLa 

jlikl ^ OK £ Command / Clear j^' £ The Storages Window 

i_u£l jljaJI j Command /Custom 

OK fj Sets Storage 4 

Command / START o.“ 1, W Uxi IjLq -La^Lxk J^C- I^A 

OK^! ^ 1000 -* jll J^l 

Ail A^J (J^Lal ^^jAaJI tIIj i^yA ^JV&) (31 -Laj)j-a*s 4 a]Ix£ 

l_i 11S (jl jiaLuILuj (Jx^oq^ll ^5 L_ill j£l\ Sisli ^Jl lj^)iaj ^Sl j\\ 3-^1 

(jl J^J .4^' s^l c 1 ^ ^ u^> C> L?> uV i2jj <d TRANSFER Block 

^11 j j A-Ijlx^a^kj AAJ^LaJ liA A-iA^)J ^ 1~\1 AajA^JI .AajLoJI (J^Li-dl (j£ Cllll jl -Laj)J-a*s 

ANOVA Command j-Vb 
# ^Unll (j^)bJ c_JijlA -Laj)J-a^ Aj^\j 
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AjjjJ AaaIjaj Qjjaj ^Uaj -3 


\A a\\ j^ajCr 


.SA^,j 1000 (1)-° ^Ia^VI .Uc-^IujI ^Uajoil^J 4 j ^Vij ^3Lg 

(JjJbij ^jl i^\ ioA^j 1000 ^ *- il^Jjauul .^jL-ILo (JLg1^.1jj oA^.j 53 J 40 Cj AAllajI 

jl Sa^.j 800 ^ (jl£ 13li /&a^.j 1000 j ^(jj^ill i. cjj3^^^ 

lead time cl)- 0 ^) ^kll 4 -uia^. ^Lla-lJ (_)-axJ A^^JjjaII lui VI cIUa! (Ja*J i^is 

(j-<£aaj (Jp 1 (jl^ 131 L<u3 200 SAaI ^LlaJ ^S\^. e AaJj A-uUall 

stockouts 

:ge^UjJI jAjfr 


; GPSS World Sample File - PERIODIC.GPS, by Gerard F. Cummings 

'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k 

•k 

* Periodic Review Inventory Model 

★ 

* Time units are in days 

★ 

^kkkkkkkkkkkkkk^^^k^^^k^k^k^k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k 


* Definitions of non block entities 



RMULT 

39941 

Stock 

STORAGE 

10000 

Stock 

TABLE 

S$Stock,100,100 

Orderqty 

VARIABLE 

Target-S$Stock 

Demand 

VARIABLE 

RN1024+4O 

Target 

EQU 

1000 

Reorder 

EQU 

800 


'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k 


Warehouse can hold 10000 
,20 ;Table for inventory amts 

;Order quantity 
;Daily demand 
;Initial stock level 
;Reorder point 

•k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k 


* The reorder process 


GENERATE 
TEST L 
ASSIGN 

Custwait ADVANCE 
ENTER 

Skip TERMINATE 


5, , , , 1 

S$Stock,Reorder,Skip ; 
2,V$0rderqty ; 

5 

Stock,P2 ; 




Review xact, Priority=l 
Is stock < Reorderpt 
Parameter 2=Order quantity 
Lead time is 5 days 
Stock increases by P2 
Ordering xact is finished 

•k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k 
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* The daily demand 

decrements quantity 

on hand 

GENERATE 

1 

;Daily demand transaction 

ASSIGN 

demand 

1,V$Demand 

;Parameter l(Pl)=daily 

TABULATE 

Stock 

;Record daily stock 

TEST GE 

S$Stock,Pl,Stockout 

;Can order be filled 

LEAVE 

Stock,PI 

;Remove demand from stock 

TERMINATE 

1 

;Daily timer 

Stockout TERMINATE 

1 

;Daily timer 

* Initialize the inventory 

GENERATE 

,,,1,10 

;Set initial stock 

ENTER 

Stock,Target 

;Set init stock level=target 


TERMINATE ;Xact is terminated 

^^^^^^^^^^^^^^^^^•k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k 




RMULT 

j\x. ill jbb (__)Jiba 1 al ^ynxhi AqjldldcNI dlj-a a\ jj ^ 1 ^y Afl IdA 

GPSS J> ANOVA j-1 ^L-Vl lM; al£UJI J 


STORAGE 

ls^' ls*j 10000 duJa&l Storage Entity Stock jjJp-41 b«j^' bP^ 

U] jLoj Ail dii^. warehouse jkiKlI a*a 2I cs-4*Jl ^ 

Storage jj^-4' ijji^ .*—jjji-JI jc. ajjj jb jjji-JI 

JUJI j!Loia jli l-A^J ^^jjal-o jLall 4-xa. W'Ux) 1 b_ii 

S$ Stock SNA f'-kj al£UJl J5U. ja,jii^ 


TABLE 


LS-*J^' UJlSj^a £L>jb 2^3 JJ Stock Jj^ 


ORDERQTY 
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'j ■all 4_La£ Target 1 41 ^jijoi-a ^Aj 1 £ _'U-» 4 i^ < \ll 

stock on hand 


DEMAND 

^ @ .AjjLAxs dNLuAjj oA^.j 63 J' 40 d) -0 ^))*4 jj S—liUl 

J] 999 j 0 JA4' t> A' modulo arithmetic 4 aA1I <^4' 

A-llc. 1 ^3^)11 40 Ajjl^_ill A.y \\ ill ^lc- J 23 j 0 JM' 

V$Demand al^AI SNA aj-iaxSI <L-=4I <J5U. ^ 


TARGET 

UjloL* jSj Target target stock level t -* V u ^ 1 ujJA^' l sj^ 

L-liUI a.^lc.1 44j^)Ja ^Ic. t_SjAj .lie. _jAM 2*?•. f.LoA U ''•Vi..'I J 000 

reorder scheme 


REORDER 

Uj£i L£ 800 4 ajjL^ dix^jj Reorder IaIw-j reorder point »A4 41=4j 

' _ 'Udl a.ilc.1 44l^)la ^ic. 4^4 -lie. ^yiVl 2* T~ j {.Lajoil »' ■Vi i .'1 14 jI_oj 

reorder scheme 

Transactions j£\ t_aj *j All dAiNdl J) jh±^ 

_ol£L^_dl 

GENERATE 

c> ,al£U^ ,»4' 5 <_£ Transaction jAdcidi Jjj GENERATE Block 'A'4 

i—llls jAu (_hslxlLa _i>b _ol£L^_xJl o-l^J 4_nxsj ^ j2l t _ ^j l v-.l ■ -^ 3 OVl 

■lie. l_lliall a^lc.1 J J j;jS A (_£j!Lula _j' .'“'V' ol£Li-a ^aljl 4oi<ad (_J£ GENERATE 

_ tv4 4 V 


TEST 
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a^A diil£ lit V p (_ gjjjjJa L_Akll sjlc.1 jl£ |j| Laji awj TEST Block i-pta 

jjA? py j Skip <P) j% lP-'P' cU^idl uP V]j Reorder t> <Jal S$Stock 

,i_Ak oAc-j sl£La^a 


ASSIGN 

uP reorder condition 2a>i yP TEST Block <-pl3 CaAij aA£ El 

parameter 2 pj P*-*l' yP 3 *^ '2*j ASSIGN Block ^pEll c> u-j <_U*2d' 

.PPA> jL*j A-iAllI ypUldl lipnumber 2 

ADVANCE 

\\h\\ U^J) ~3 ^Ljl 5 fijlc-l -la^jjuj <_ \ ^£2l]l (J-gIxIaII 

.L-ilkll s> IujLUixJI u' order lead time 


ENTER 


Ji ENTER Block s-213 (J-AalJI uP pP CoiaA. l-ALII <J j^j Ac. 

parameter number 2 2 pj P*-d' yP CuA! S$Stock 

TERMINATE 


) Termination Count A-PV' ^ o^l uj^ Transactions uuiA*iA' 

(ol£L^_xJl AjI^j Ja^i .1 uu»~i' l .n A^-iVI 


GENERATE 


ASSIGN 


(TalxILal] t ^u p* <_P JJ 


JP1I 


TABULATE 
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cJddE jj lS £ j-^' TABULATE Block 

djCila I 

TEST 

L_iikll c ji SL j L >alj ^j Eli stockout uj JA-dl i> (3^ TEST Block 

Stockout -j ,d*AI ‘-N'Ell yd] eUAid' lUjjj 

LEAVE 

fjdj yr"J^' j'^du S$Stock L>* U«L*ldl jli I_sl£ jl£ El 

( operand B ) B <d*-d^ 1 <dj jd*-dl uy^j LEAVE Block -dE $j 

TERMINATE 

fjj 'jd> l jIAaj Termination Count d^AM jEc. u^yj cU*id' ,^-y 

sl£U- 

TERMINATE 

yr *jj lUULj j*A El Ala Ji.Aj Stockout > jlE <d*-dl TERMINATE Block 

Ajlla ^jl 

GENERATE 

&aA gI£L^«a]I ajIjij Aic. .1^.1 j (J-aljtiLo GENERATE sUli!! L_illHi 

(JI*aU V C5^ 4. jU>aM ^Jc. I AJj 

ENTER 

ENTER Block ^_dtdl <^Ey initializing Transaction yd-^l JdjCiAl 

ol£la-dl 4j|jU Aic. i. a^ < »"'..'^ll ,_£jjjaid] S$StOCk ^-ajl 

TERMINATE 
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aIac. (j-aliil ^Aldl (_J-alxILtt]l ^.g. n 


;djli=iAk5La 


jj£Lal ^3 A^l ja]Ia aAad ^-ajoiJ GPSS (j^ ^l-dl CaE Aj^a^)l]| CaUl] yja£c. ^Ic. 

Aa5Ia]I (j-a (_j£ AiC- jjla\jLLall a] jAJ ^Alift ^3 AaLo J) Aiid y^l Aic. ol£l^dl ^3 Adli-a 

d Jn Jc.y\ *>JI ^ . j^LUiail t> AiliL* £ljj| AiiNi aIja ^Ij GENERATE A 

^aEl A in ^'•n. A*Aj j^iVI ^Ia^I El L-lUall SaIc-Ij ^11 Aji^ljd (J^C. j»ljl A ....a A y}£ (TalalLa 

^ ^-a^dl L-ilidl I^al-LaJ Ea E-dala'idl £^^J| ^^3 dl £-a X--«a^gA^ A_llidl (T-saJ 

JjAsa aaiILsII (_Jjs 4A_j3l£ a*£ 1I dul£ El j a jja caIa^.^ jll a^I_ jl ^2 I j.\ u "j 

A-aj 3 ,*->ij j±kVI djAall AAi.jll jJ-alalLall _ Stock (JJ-^dl (jjj^dl i£Jr 1 ^ 

I— 1 * 1 yjEjCLa (Jjl (j* ■' AaI a£Iaj ygAi. AdiAaSl ^lc.1 A] E» jj oA^j 1000 -1 yjAlAdI (jjJ)^ -a" 

Active Transaction 


^s-^aI' Storage Entity jJA^' Cy^ ^EJl ^j^-dl .^jdl ^ Ua (>j3l caIa^j 
S$S tock ^s-^lJI SNA c> WaI& Jx ^iVn a^j!]| 0 aaj JEdl jjJAdl ^ JEj Stock 

oEuaidl jXjSlI .(^-ojaII (jjJ>i-a]l y£jAiaid yjjlj^j ^jAa ,*-«>J Stock ^j-AJ-A-all (Jj-ldl 

(jjA^a Target d £Aj-*d' Ia^J I a?. j^*-* JEa Reorder j Target 

jalAkjjailj _i_didl SaIc-I t _ ' # U "J y^dl d' i_£jl>^La £jJaA Reorder J '_9A£Ajaidl (jj^i-all 

<( _5(JjIaj I ^£1 ^]L*^a]| oAA JAlitA Aj j^joA I ''£Aa^jojI dlljJxAa 


;5t£UAdl fl J»l 


jllkl jlj^Jl jjjaa^j File / Open jIa^-I ^jU*-dl jajaaII aJjjj al£U^ll <vl j^.y 
Command / Create j^' ‘ a! jj jaa^a Open £ PERIODIC 

<^]Lj l Jaj jl jaJI jjAi^a yJj Command / START jE^I Simulation 
a!J j ol£A<a\l at^AjJ Ait. ij^ajJ !._ lU-i 200 t3A^ ^aA ol£L^_dl ^j^AIAu OK JaijAal 200 

,'T^a jajSaII u^j*Aj . Periodic. 1.1 ^ jjjS ^UjJI 


;guklIM AUu^LLa 
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^4^' J* (j£=y jjj^' fLki jl Stock 
lUc- j' jyy j 300 c> J*' aJ j^s^i ^jj ^jiaL* a_*J ^\ a^-jjV Ail Jsl*.!jU l*£ outage 

^Ua \\\ 

;5l£b^t Jib 

CIj^aLuIaI difllj £^£-2 Vjl .(JjUx-aII jjjUI JllJ ^^]|j olSla^all AjI^j AJla c_ Qxai^’uai \\ 

. (j 


Window / Simulation Window / Expressions Window 

y^' Label >J' 4U cjIjL*1I jjj=j siaL 

No. Stockouts 

^ Jaiyal stock outages aaLLs La NSStockout ej|jL*JI AiU. j 
maximum stock level jj j^' <- Memorize ^ j View 

jjjUUI ajU. Max Stock y aJLJI “Lu^I JyU Label auc. ^ 

Memorize ^ j_ View ^ hk^\ SMSStock y aJUJI LuSlI Jyi^l 
VjjIII Jyi^l Label 4U. ^ current stock level ujj^' 

cjL- j View JaijJal oVl SSStock y Jytk-j LiU. j Stock y aJLJ' 

J' t-i'j4*^' 4iU.j Day J' >jll A-iU. jy=- jJ' 'jy^-' <-4^ Memorize 
^ li-llij OK cjL- ' jy^' Memorize ^ j View ^ ^ AC1 

stockouts jjj^' o^j a^c. Vua j>j L£ outages jjj^' 
lj£ Lw jAj ol£L-Jl VsJ jyy Max Stock 

jULLb A-ilc. (Jx^o^ki ^21 (jj^a-21 

Window / Simulation Window / Table Window 

OK 2ajuJal Jlal j (JjJla -la.Ail LaJj 
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^^3 JLaII JioJ I^A j 785.45 (^£ j£ixaa -LajujjlLc ^jl 

StOCk JjA^. ol£L^-<i]| £jUii] t^aUaJl 4.3 KM ^pAjlLa ^A j 


oAaJ lg.\*>ij olKL^-Ml \ a±i jjuj iCjljlixll &A3U AAUuj clP^J ^jJ! ^a3j L>ajl 

100 ,NP -j 1 JaA“' j'j^' Command / START j^j .<»jj 100 

^a^J 4 _±a]| ^A j CjULMl AALuiIuj ( OK a]^.W l NP) 

AjIaMI Jlic. 4 A_La_LuAJ Ia^. alKL^-al] A-llkl-llI A-i1ax]| .(JjxAuMI ^j-<a A-l^LjaVI 

?ji lJ . Stock ^3-^' Storage Entity ujA^' 'A! <J* AO 

^3 a] iUo oaIc-I (TalxlLa (J£j ^A^-oMl JaxjjjVI L5^ lU*a (J-alxlLa 

^jasIj (Jisl ^Lal Ajola^. a*j VI (3^'uV *». lUMl djLc-l # ^A^aMI lP 

. Expressions ^ jW^' j Tables 

a^-uIaII ^3 l_i1 IdasIj ^jVI ^c2iil 

Window / Simulation Window / Blocks Window 


^jJaIxIaII (J^^aI ^_K]| AAxll lAA 


•» Peiiodic.l:4 - BLOCK ENTITIES 


Location | ^ 1 ^ I B | (D | jl | B | 5 1 

Find Continue Halt Step Place Remove 



(T*^a\1 A£-u1a]I ^3 L_lll jfi\\ oASli 


jm j OK JAJ Command / Clear JAJ «sl£l^Al ^j=» jyjlj ^Lij ^_a 
OK j 100 ,NP -j 1 JAAl J jAI ^j Command / START 
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.WjJ JiaLoiJ 4 al^l ~\ a \\ A^ILlJI ^ 5 ^ CjUaLulill c_kill 


^J ; iL<ilxlA]| 


.o-^j 600 AJaijj s^.j 800 <^j 

_0jllill jjli 
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jjjjilj fuLaZ kjljj -4 


;4 K.n q23 jC- 


overhaul ajjj- 21 Ailu^»l\ ^.1 j d^lc. (jjj^aii s^^.1 a_4jj ^.ikiL. 


Aj^jdll A \\ n ^-»'l ^ U->. ^_3 AjU^Jjj: dlL^iL-alj ^aLlSllj 3j 4 d' AjLu^l j Aji^jll 

AxJJjoJI dlL^^_i-a'^I _l^JLa£^f AC-Lui JQil 'j AE-Loi 40i8 (J5 l-iil 

15±5 c3j*-^j 90±10 <J5 d^j Lijj^ eiiljja dP*J j' jj^ 

Jy jitj A£.Lj: 5il d5 d ‘ -**' AjjIc. A Vi j . -~.j ^^L-al ^'"'-v'i AiiSd 

a4-Jjj2l “dU-dl jc. ^ AjLiaiVl Ifl clpWj^' ^^ J 120±30 


.JLijjll 


.f jd 50 di jjl'd*c- t^^- 

dadk. ^3 jikllllj —' jL^gjll (Jxlc- AJlx3 d-li. 


-3 

-4 


:gu>Ujdl (j^ajfr 


; GPSS World Sample File - TVREPAIR.GPS, by Gerard F. Cummings 

•k'k'k'k'k'k'k'k'k'k'k'k'k'k'k•k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k 

* Television Maintenance Man Model * 

^^^^^^^^^^^^^^^'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k 

* Repair of rented sets, one each week * 

* Time unit is one minute * 

^^^^^^^^^^^^^•k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k 


GENERATE 

2400,480,,,1 

;Overhaul of a rented set 

QUEUE 

Overhaul 

;Queue for service 

QUEUE 

Allj obs 

;Collect global statistics 

SEIZE 

Maintenance 

;Obtain TV repairman 

DEPART 

Overhaul 

;Leave queue for man 

DEPART 

Allj obs 

;Collect global statistics 

ADVANCE 

600,60 

;Complete job 10+/-1 hours 

RELEASE 

Maintenance 

;Free repairman 

TERMINATE 


;Remove one transaction 




On the spot repairs 

GENERATE 90,10,,,3 


;On-the-spot repairs 
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QUEUE 

Spot 

QUEUE 

Allj obs 

PREEMPT 

Maintenance,PR 

DEPART 

Spot 

DEPART 

Allj obs 

ADVANCE 

15,5 

RETURN 

Maintenance 

TERMINATE 



;Queue for spot repairs 
/Collect global statistics 
;Get the TV repairman 
/Depart the 'spot' queue 
/Collect global statistics 
/Time for tuning/fuse/fault 
/Free maintenance man 


kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk 


Normal repairs on customer owned sets 


GENERATE 

300, 60, , ,2 

• 

QUEUE 

Service 

/ 

QUEUE 

Allj obs 

; 

PREEMPT 

Maintenance,PR 

; 

DEPART 

Service 

/ 

DEPART 

Allj obs 

/ 

ADVANCE 

120,30 

/ 

RETURN 

Maintenance 

/ 

TERMINATE 

'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k 

kkkkkkkkkkkkkkk 

*** 

GENERATE 

480 

/ 

TERMINATE 

1 


* Day counter 

kkkkkkkkkkkkkkkkkkk 

'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k 

*** 

* Tables of queue 

statistics 


Overhaul QTABLE 

Overhaul,10,10 

,20 

Spot QTABLE 

Spot,10,10,20 


Service QTABLE 

Service,10,10, 

20 

Alljobs QTABLE 

Alljobs,10,10, 

20 

kkkkkkkkkkkkkkkkkkk 

'k'k'k'k'kk'k'k'k'k'kkkkk 

k k k 


/One xact each 8 hr. day 


J J»C> t 


GENERATE 


^3 IdA d]Adjjd Adldj-^a ^liid ,^d]| (jjdllj djdLalxlLall 

(_Jsl C'i ' odA ^jjlddlld (jj£djoj _4c-Loi 40 (J5 


.1 
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QUEUE 


JSISI QUEUE c_Jli QUEUE (JaJIS ^.w'uaU liA 

.‘Sjjj^ 1 ^4^' 6.jfr?>V j' CjUL^.) Overhaul ^'Queuc Entity 

j5L*' JJ& Alljobs Queue Entity jjl£l <^411 QUEUE 

Cil,^. jL-roMl Ii** )\. nl.x^rsl ^..cvvj ^£1 


SEIZE 

Ail^jaull ^pl^J (JLftj ^r.)\x*oMl (J-alc. ^L<U&t ^Ac. ^iaJJJ ^All Aj^jjjJl Ail U^ill CiL^.^L-al 

Maintenance oL^W Facility Entity 


DEPART 

u^). i O^jLlajjI dlSj ^JW ^Ax-all] l (J-olc- A.llg.xxO alibi ^Ac. Aj_jj^ Ail 1 KS~1 Uolxi>a (Jx^i'N j LoAiC- 

Aillk^ Queue entities jjM 3 jU^V' ^j <-b^j DEPART <> 


ADVANCE 


600 ±60 ^ \yu —»\\ u°j ^' L_i]lHI lix 


RELEASE 


Ualc- Jj-alxJl <Ii^_uli]| (jjlS (Jjfuj Uj ' g tij U°tx!Li]l AjLlk^a (_]La£l Aic. 

Iajj (jl ^3 (_£^kl AjLu^a] ^-<uaiJ La-a *•*“'" 


TERMINATE 

Termination *4-40 o 3 ^] ojij c> ls±^ 4jj j ^4^1 l4U±J' 

Count 


GENERATE 
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(_)£ jlull ^ liA ^ Jjj Ajjjill cijL=».5L^a5U jJlo-all Transactions (jAlxlall 

4 i' n ^-.'1 ^jxi ^ic-l AjLjaal AAJ3490 


QUEUE 

j^jUall QUEUE t—lllii ’o-ijiia djLjjLi-a^l ^ U QUEUE j4Jli »,'~i l_jA 
L_illi .Ajjjill AiU-oll Aaj' diUjL-£ii.J ( * r x 1 ^j Spot cs^^'Queue Entity 

tij^' o^U J* jjA Alljobs Queue Entity jjAail o ^ QUEUE 

.0 La£ ^j-a <_£^pAI £-jjjbU dlLpL .^l^l A,xiJ 


PREEMPT 


4 V. j. ^yiI!La-all jjdLaljilLall jjlj 4_jl_Uxa]| (_]£ 4jj^i]l 4jl4xxa]| (jl LaJ 

J^tc. ^Jc- Jt ^»Vn PREEMPT Block AA?' jA=> A JA-aII JjUj 

_4jjlc. jl 4 jjj 4 kjbj-a 4 ,jUc. ^gl dlij-a (J^A? L ~ a Uj“’ I^A J rLaL^klll 


DEPART 


l_l]|yj (j-a jU5l _ ojUaJjl dl3j ^ U"j ^jlaxallll (_Jxilc- 4 ■ aj] Ajllxxa (J-aljLLa tdNLal 


yilika Queue entities jjA=> uA 1 ^ jUkijyi ^j A— 4 DEPART 


ADVANCE 


.AA 15±5 c^j ADVANCE Block 


RELEASE 


Ualc. JlLalLall 4 Q , „MI (jjl£ (Jjj ■ ■' ^ik-j 1 ^ Vi^; (_gi]| (_jxslx!La]| jlj Aji^jk AjLlxxa (_]La£l AJC. 


1a£3 


j' cr 5 lSJ^ 


aAa^ 


^LAxaIJ 


Laxa ?c ll ■ 


TERMINATE 

Termination aIjic. JjD ot^U-aJI ^ ^.414 Ajjji ajU-^ Jilaal J-aUlall 

Count 
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GENERATE-TERMINATE 


(j! (jjli £<a LaLaJ (_J»<i*4 2)4 |4A 

AjjjJl 4_jl_lj^a]l Ja43 ^Jail Cpl*JI 4 '1 i ■ .^11 2)1 4 \1 j . ^l^j| 2>° (_£ I ^Jail 

U‘<aSV' (j4J AjLjaSl ) 2 AjjLam 4 T >^ql 4jjlc. 4 \\ \, (Jj-aj (_£4ll UaljCLdl ^jJaaJ liilj 

(t5>VI 

GENERATE 

,ol£U_* C ll.&LgJ 3 J5 J ^ Jj f. 1 ..o - : _*_J (J^lUlILa 

TERMINATE 

<>W' ^ l > 1 .^jj 2 ^444 Counting Transaction J-Uia 

) A <_W*1' al£UJl JjL Jc. a jLaJL U] tl^4 Termination Count 

START Command ^ (operand A 


QTABLE 

jjjLLJI cjUL^N 4jjIj£j CjU.ja*> j*j Overhaul -j QTABTE °j^c- 

'- 4 ' I 4 A -kaN jba-dl jjjSil' ^ ^j*4 Table Window Jj^?. oiaU ^ 
cluL^yi ljV Qtables j^UJI JjM TABULATE Blocks ^1'jS e li^Y 

•^ 5 ^' DEPART Block Jl J^ L^iih 

jYl AjNill .tj^Lalxldl 2)4 1 _ 0 -a ^_J4 4J (_]£ 04C- 

LS Jc- (Jjillij l^J£ 04A ,L_11JJ4]I ^jJc- 4_pL*JI 4 4jjjill 4 ilu-~.il j 4 jjj4]I 4 \\ u-~.il (JiLali 

. g . T,vil l (_Utc- Jiaj ^Ij Maintenance Sa^jII Facility Entity 

4 T>.M (Jal L - uUr, 1 Ujj4ll 4jllj-a]| l_ijUaj 

L—llls -LS ^L^-a Ua^ (*J4 J£ (TalxlLa s-l^-llj Aa]j 4J idEj ol£L^a]l Cll3jJ ^O^o-lll 2)4 £.^iJl 

JNi. 2>* u ^ ' fil l (^£ a-L^yi 4l4*l 44 ±oij ja Ua TERMINATE 

4$jYI 4l4c. ^-04 Lia^ al£U^JI START Command j4^l 

.Jai jll Termination Count (TGI) 
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Queue entities jjJ-Iall A_k^ljj ^>ii kiU-a]| ^ jlk>iNI Ciliji 

jjl£ a_LJjj ^aa^J ji.hll cjliji Service j Spot j Overhaul 

1 JlAJ Jals ^ T CliUjjl (J^uJuliV dlljjVI oAA Alljot)S 

<1^ aLjL oaa j Queue Entity jjA> iS^ <_&1 tAliajc. Qtable entities ejl_ijl£ 

jj (J^l jUalNI dllijV £ jA^s (^ic- (J 

: i\S\^A\ flj»l 

jlikj jjAL^a File / Open J^-\ (_sjli*^ jjjaj aJjjj «•' 

Command / otSU^ll ^ <> ajV . Open ^ TVREPAIR 

JviioLi Jj^l\ j Command / START ^ Create Simulation 

OK j 50 -j a^.1 

j TERMINATE Block -NA Transactions 50 jjj^ a*j 

,i_l*c. ^jj 50 

liA lP 3 ^ . TVRepair.1.1 ^ lsM*-* jaj£ GPSS sl£U^ll aaPf Aic. 

. oAalj ^ bjlSii jjjSjII 


j Hil I AutSlLa 


J. lV' '\fI dllajl Ja^jlLa _ 78To AjJLx 3 dl3l5 Al AAi. (jl5 (_T>Ic. (jl Ja^5E 

(_jl A^jJ AjaIjlII A it n 4 aj3A 51 J Aj^jjaII A v j. -^1 AilSA 25 dlll5 

(_Tuuij'^ IaAj Aaa 3A 12 jUajAM (j-Q P* 1 mJA- a A-ij^ill Ajl_ii^a]| i_ ijUajiklj 

DEPART Blocks ‘-N'a jl I jhi UaL <*asJ| cAijl 


: 51*1^*11 Jib 
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jHai Model Window oiali ^ LajUll y* <JAc. <2l*i Vjl 

-laical ^ FR$Maintenance j' j Command / SHOW 

.OK 

^Uaill 4a.^l j^ull siali <^3 StatllS line ^ lA.a&l2ij ^!ill TJlxill 

78% ^ ^ill t> 2>l£ SNA 

..^U sialj ^jL-aSll (Jxlc. (JiLaii ,^111 Facility AJLa. jlvn 

Facilities Window 

jVl y^ Window / Simulation Window / Facilities Window 

.4^ 52 JLf- -Lxuj^lLi toisLill 

lSJ j52I l sy* Overhaul Table 2 Table Window Jj^2' sjuU U=cia lij 

Window / Simulation Window / Table >ijUi,jll jlkitj jV 

jlli.1 j The Down Arrow ^ » H j'j^' Window 

OK fS OVERHAUL 



CjUI u^ill 
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^£1 ^ jb*Jl jjjilll Overhaul Table J^ ^ Ll* 
j' Spot j' Service jlibi j£]j LLLa sUi*i 1* jj£j t( jji.VI Qtable entities 

Iaa (ijAi-a ^ Alljobs 

.AjuLull Aaljill (Jaal 

Model ^ jj-aill eAalj .VajSJ 30 (J5 L ' a> '' ^jll LaAk. t'b'wj La] ^jVI J]■>"'] 

c> ajjUII Ajiwdb j^UJI a jail yj) LaHaII GENERATE Lp Window 
5 ^jLuai B j 30 (jj^i A operands j^- 

jfrL] . Command / Retranslate j 4 ^j ^N . 60 j 300 c> Vaj 

Window / Simulation Window / Plot j^=l] ril£U_JI *.1 j*J ejlc-l lM ^J 
^ U£ AjULnll Jiji Edit Plot Window cjL^jll jjj=L SasL ,^i ^ Window 

* JU3I f-jll 



dlLa^a^)]| oAjlj 
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^Ic. j Plot 1 ^~ 1 ' t _ s 2c- ^jL-£ull (J^ilc- A-llljiS j “La-liJl j^JJa l i^jjoj^ 

*&=>■ ^ Maintenance Util ‘4-^j jIjj aJIjII J±J ^ Memorize 
^ Memorize j Plot ^ Jai^al £ i jU*Jl ajU. FRSMaintenance j 
Command / START j^' ^ £j ^=ji L^j^aI^ui a^' ^ .OK 

OK ^5 A-<ua]lj 1 jjAik^a 



A » a'l ajaa^ 

oS3li]| jiiii] _i_i3jJ (jjAj j oJ^^VLj AJllLa i" u si\ A_iij^j]| (jl 

Window / Simulation Window j^' SsaU ^eial j gL jll aiaU Jisi 

AjijijVl j 'jj IaUjSj^Ij s£jj oiaUll aiA jl ia.V / Facilities Window 

Window / j^' j 62 jU jjjLL o^i (icon) 

JjAaJl jUi.1 j oljj jl ajjj JJ£J Simulation Window / Table Window 

.j^ki jljaJl Service j' Spot j' Alljobs j' Overhaul 

VJj ljl£J t»_kjL!aC j^qIujI li) O^C-Loia ^1\ 4-^.1^. (J-oLc- (jl 

.lPWj» ^j-<a .igg^AA) ^jls 
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;A jp> 

A iLaa31 Q £ill ' '■*' l£ idllsLaaJl jj-a AjulllLa (_JC- Aj«_Ia3 ^'- A' 

J 15% ' *£ '■" 4ull!i]|j 4_lAii]| t)±nLa*JI gl*_il ^Jadl jj-a 20*% ^•'"'^' 1 

ifll j -idlj (jj^l Ig.xJU.o'i jlx-all £_Iadl jj- 0 60% ,(_ 5 ^J^ LS^ - dlxJ ^JaaJl (_j-a 5% 

.(. y* jJ' ls^' ^*1' i> J' 40% 4lj < scrapped 

^^kxj ^j'i' (jxjll # ^joj 1 AllS^ 30 fiAJ.1^. AjlIoS ‘Ac.Lb-a 

; JU1I Jj^lb 


Time For First Process 

Frequency .05 .13 .16 .22 .29 .15 

Process time (mins) 10 14 21 32 38 45 

J Aai3J} 24 l '£jJ)jJ AJ o^ikVI A.jIax' 1 15i6 A_AaxJ| 


> AAaJ^a AjlIoS 100 2 U^oMl CIiLAaC. -t 

A-Ja^3 ^)a]| MC. j “2 


;gLAljjJl (j^ajfr 


; GPSS World Sample File - QCONTROL.GPS, by Gerard F. Cummings 

■k'kk'kk'kk'kk'kk'kk'kk'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'kk'kk'kk'kk'kk'kk'kk'k'k'kk'k'k'k'k'k'k'kk'k'k'k'kk'kk'kk 

■k ■k 

* Quality Control Program * 

* Time units are in minutes * 

■k'kk'kk'kk'kk'kk'kk'kk'k'k'k'k'k'k'kk'k'k'kk'k'k'k'kk'kk'kk'kk'kk'kk'kk'k'k'kk'k'k'k'k'k'k'kk'k'k'k'kk'kk'kk 

RMULT 93211 

* Definitions 

Transit TABLE Ml,100,100,20 /Transit Time 
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Process FUNCTION RN1,D7 

0,0/.05,10/.18,14/.34,21/.56,32/.85,38/1.0,45 



GENERATE 

(Exponential(1,0,30) 

) 


ASSIGN 

1,FN$Process 

/Process time in PI 

Stagel 

SEIZE 

Machinel 



ADVANCE 

PI 

/Process 1 


RELEASE 

Machinel 



ADVANCE 

2 

/Inspection 


TRANSFER 

.200,,Reworkl 

/20% Need rework 

***************************************************************** 

Stage2 

SEIZE 

Machine2 



ADVANCE 

15,6 

/Process 2 


RELEASE 

Machine2 



ADVANCE 

2 

/Inspection 


TRANSFER 

.150,,Rework2 

/15% Need rework 

***************************************************************** 

Stage3 

SEIZE 

Machine3 



ADVANCE 

(Normal(1,24,4)) 

/Process 3 


RELEASE 

Machine3 



ADVANCE 

2 

/Inspection 3 


TRANSFER 

.050,,Rework3 

/5% need rework 


TABULATE 

Transit 

/Record transit time 


TERMINATE 

1 


***************************************************************** 

Reworkl 

TRANSFER 

.400,,Stagel 



TERMINATE 



Rework2 

TRANSFER 

.400,,Stage2 



TERMINATE 



Rework3 

TRANSFER 

.400,,Stage3 



TERMINATE 




; gr 


RMULT 


ol ftl - s . Aic. # | Jil ja 
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TABLE 


^j \jSill ^jAaII CjUUJI iAjjui Table Transit JbliVI 

Ulc.l_9J 


FUNCTION 

10, 14,21, (0^41 jLu4' IjSI) LajSlI PROCESS 1> GPSS *iUlb 
GPSS Functions ^ <ol ^ .slL*-ll oVL^yi m-^ 32, 38, 45 
j^*4 Cumulative Distribution Functions j4l £}jj4l aJE 

.Ca^Lu^I 


GENERATE 


LS iklA]| LLaAklLoil .^gjuil ^ ■ ajl^H ^3 Aii3A 30 (J5 oAjA^. ^Ja3 ^' - V 


.GPSS 


ASSIGN 

parameter number 1 JjVl lU*1I y4 ^j JjVI ^ a,G-V4 <> j 

Transaction 


SEIZE 

Machine 1 Facility Entity Ai^ill j4£ ji iiUl*j Alikjll jl J**ll 


ADVANCE 

parameter 1 JjVI ^ t>jl' j'4La Machinel 

A a i lAjU JIaaII J^Ulall 


RELEASE 
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d Aj-lic. MflChlllCl *—Aillajl] (Jia-all (_J>ilx!Ltt]l 


Aj 


ADVANCE 


Aj ADVANCE Block 


TRANSFER 

J) L_iAjul jjLlxixJI <> 20% A'j4c. l&4l> jtta-j TRANSFER Block 
A 80% -1' . Stage 1 A CkiUll CJaill J4a Jl<y Iaa . Rework 1 A 4 ^' 

CJlUll AA^all 2).%' »“ , A 


SEIZE 


.Machine2 *Facility Entity aE^u!' ji^iy j' adLlj 


O 


dl (J-gIxIaII 


ADVANCE 


.stage 2 <kjJl j-j ADVANCE Block 


RELEASE 


d (TaUcLallj juAic. 2A*y Machine2 *—(JiaA AiLseLall 


Aj 


ADVANCE 


A j ADVANCE Block Jill 


TRANSFER 
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J) c_iAjul jjLUUI 15 % yc. J5A> jIILj TRANSFER Block 
t> 85% -1' . Stage2 c> Cbjlill 4*ibi]l J4a jLy 14* . Rework2 j* j^' 

TJlUll A_L^^al] Ijj-aiuiJ ^V^l (_jjLalx!La]| 

SEIZE 

.Machine3 ol^4l Facility Entity 4-W^' j' i> j* lS-^' lU*4J' 

ADVANCE 

£ jj* t>.jll .stage 3 <1^j^' i>j ADVANCE Block 4^' 

3 


RELEASE 

El j bi (Talxiolb l^JLijuil jijAic. Machine3 ^Iji a bla^ll (JIaaII (JAxSaII 


ADVANCE 


.ck^' c>j y^l^s ADVANCE Block 


TRANSFER 


J) jjLl*l»ll ;> 5% ybl jbc. J£Ai jllkj TRANSFER Block 
t> 95% -1' . stage 3 i> CbiUll a*I=S]| Jba Ji*j 14* . Rework3 y >41 4 ^' 

A E"' < \^U » I—»q\I I^j]4aJ ^kVI (_jAalx!La]l 


TABULATE 
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u AsJi u? J jS5lt z c>J TABULATE Block ^ 
Ujlj£j djU.jAxi£ aaL 4 j j ^jUx-all jjjiill Lulaii JjIa^JI c_u£j t Transit 

^glfc (JS (J_j!a^J 1 A3l 


TERMINATE 

aac. ol£U^ L&ai .A$jVl aIa& u-^iijj TERMINATE Block 

START t> ( operand A) A cU*JI ^-La a!a& ^Ia^clL kkiUI 

.statement 


TRANSFER 

aI*J (jl ^3 4-0°/o (J-ak.1 4J jjli 4i^^a]l ^3 ^Jadl (4» UabCLa LaAic. 

■ ' i *.. '* '"'' Al*J 4 » La (JlLaJ IaAj _jVI 4A^^tt]l 


TERMINATE 

A4J (_JAaJ lAAj 4Xa£-all ^Jadl aIac. (_^<atajt (jjAj ol5k--a]l (_J»a jsJJ (_jjLalx!La]l 

scrapping 

TRANSFER 

L—lllSlI IaA ^Jl -UjljJl (J-alxXa (JjuiflJ LaAdC. 

jLy Iaaj . .aajIaII <kjAt ^4 ' aI*j jl ^A 40% JUkl <1 jj£j TRANSFER Block 

UfO*! aIxJ AjlIoS 


TERMINATE 


AJJ (Jj-aJ lAAj ^-La^]| AlAC. ^tfj) (JjAJ ■>■ a\\ ^yci (JjJ-alxlAll 


,(U=1]| scrapping 


TRANSFER 
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aL*J (jl ^^3 4-0°/o (_" 4j (jli AaIIaII Ai^^all ^^3 (_}^a^3 (4jtla3) (JaIxAa [J-* aj LaAic. 

.' i *..' * ^**' -4*a ^ » ^* a (JiLaj Iaaj . 4*11*11 aA^^aII 


TERMINATE 

Aa (_JjaJ IaAj 4Aa£a] 1 ^ladl aIac. jjAatijl (jjAj oI£L^-a]| (_ja ^s^aI^aI j»JJ ^jjLaljtlLaH 

scrapping 

aaLc. aAIaj Transit Table ydlAtij] ^ .«■'j^' ^ ^j-^' 

J5 aaI^c- J^a k-i* J£ *lj=J 4 j5\j Ai.jj Ail a^a Process Function 

dlVLaA^I ftj; ti-C (_J£ .JjjlsAll {^Jt> (jA^ll CaIa^j .£AA*a3a]I (J^l^)- 0 (_g-3 4xla3 (JaaJ (T°t*!La 

Rework2 j' Rework 1 »T^j-dl aaIIjaII a^A J) JaUaaII Jjajj klUAI oaa t 

aa*a Vjj aaa jl ^ 60% k-^ lg , » . iu^t aUaII . JljAll Rework3 j' 

.OJAkVl I^AjJt*> 

;5t£b^II flj»l 

jllLj jjAi*^ (>j File / Open ^ 

Command / jk^k oI£UaA1 ^ i_±n ^ jAj Open ^ -kkkajjQCONTROL 
_j 1 Jaj jljaJI jjjAi^ Command / START k Create Simulation 

OK-^!k 100 

TERMINATE Block Transactions lU*Aa 100 ck^ sI£UaA 1 
QControl.1.1 A-kldl ^Al (_£jl au jjjil t . j aIa*a]1£ AAaI£ 4 » u ^ ^ 4 » li3 1QQ (_JiLaJ lAAj 

. JJjIaAI aASlj <^-3 (J£jAa 1 . >ijl JJJAaII lAA 


itllll AuiSlla 


J' j' (i^tiA 4153.8 jjiA^l Ail ^ End Time *k^V' i>j t> 

aUa) ^ . j%uai Block entry counts ^-k'jkl Jj^ ^'4*A i> ,k*Ja3 100 69 
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Rework3 j Rework2 j Rework 1 ^'jdl ^^1 A3*ll ^Ldl ^ 

^ia3 4 J Ajjljll ^5 C* AjtiaS 14 J C l\x"^ 4jt_La£ 22 ^LiA (jl (JJAJ 

Ajtias ^11+7+3) 21 Aji_la3 40 cJ^+ I^a ajIIjII aA^^aII c* iL"^ 

;SISU^1 Jib 


(xW+xpl # ^jLolll (_£^)Lajla] 1 JJjUl IAJUC- Jll jJ -\ a \\ 4jI^_J AJL^. c_ QaaI+UaI \\ 

System Numeric ft-kill cjli^all yK»j ^1 jkull SHOW Command 

yjj Command / SHOW J ^ 'ildUdl Cjl^j j*j c> Vj' .Attributes 

j*jil jl Status Line <!UJI jJ^ ^ OK -Li^al ^ AC1 t A&' j'j^dl 3j : ^ 

ydj Command / SHOW jd^d .(jjjLdl jjJadl yi al£UJI Llgi j*j bjL^ yJUJI 
ydll (Jaill ^ ja (22) “L^l a A 4 OK -ki^=' ^ NSReworkl j'j^JI jjAL-a 

j^\ 41^.^)a11 ciiLls 


\\ i iil (jsvt,\ jia! xVil 


Window / Simulation Window / Facilities Window 


^_LS]| 2)-° 4-jlj +Jlc- Machine 1 2)1 ^^L^jaull SiaU &ja 

J^xjjoaII Ijia ajV Machine 1 -^c- J^xa 2)* &6^jJvnA.ti 

++J*i j IaA 


jLkL ^! jLid 4 JL^VI jV l 5 J £ ja« ja Table Transit Jj^d' 


Window / Simulation Window / Table Window 


!■*»»i>»' oI£L^_a]| a^I j (Ja^jj 4jl 4 :- 'w l->a3 Transit ^dS ^l^dl jjALi 

OK> 

jVI .<SAi 800 j* JJ^I dkl ^Jakll (_>iaxj jl VI Aliij 321 2)^J -lajuj^Lo 2)' 

j cii^Li^jaull ial^j (JiSl 

jUiiJ # c!jU^Lc-aII djia lic_a^juj V^Laall 2ti* uVI iil 
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Window / Simulation Window / Blocks Window 


i-a. . ASSIGN 4 -^ tA Machinel 30 Aajl Ail 

^ajlll - J dljlj*JI aiaLi Idl _dLa^iai j )]l ill jj (_]5La. ^ya La^aLoliIj .lid. 

oiali ^uiij ol£la-(Jl l—lUdl dLli ^^£1 AjajlLa L_Jl jUI silli L Jki^ .l^lk^iLa i ^ ir, ji J&\ 

Jiia_J ol£La>i]| (_£^}a_l Lad o^)Llda]l allll (_jd*l ddlda] jljl*i]l 


Window / Simulation Window / Expressions Window 

di£l jldi]l Aili. ^giJ Reworkl c . i’£i j-ajll CiLk ^gij dljLall jjjal (Jj-iL-a ^gi 
aj>a. jjl IdV l^yi.-d oAc.y diLujI AaJaa ^»£ *—aoisUll dLli l^4<~. NSReworkl 

a*j oix.1 jlkil £ Memorize ^ j View ^ .Vy <-* j** 

^3 4 i VII 4 ^'all (Jddl jl^dl ^3 j dl jllxll silLi ^g3 _4jjl!l]l AJ^Lj <aJL*-a]l 

N$Rework2 _j aJL^JI 4-aj£ll (J.\uxjj 1 jjU*2ll Ailk. j Rework2 A.^jqllj A-jLk 
_j ^*^11 (Jaj ^jLoJIS dljli*JI oiaLi ^a AjUjII Aj'ib 4ja]lxdl A*j 'll die-1 ^gJI jJkil Ijikl 

'A . Memorize j View ^ Jaidl ^ N$Rework3 4 j Rework3 

/jjl/nl q\I ^jAalxlLall .lAldl c a yjuj C—ll^llI oiaLi Idajl 4AAdldli Ga&3l dlALda ^ya 1 i‘£ .a n 

Rework3 j Rework2 j Reworkl 4 ^'u^IaII 

Part L_lSI AjLk j 4-LajuJ_lll Ajt-La^]l ^)Ia_Lll 

OK £ Memorize j View 4»i-jal XN1 4 -^ dljL*Jl Cilk ^j number 

\ A.Uai) y^)3l .A^L-^Vt j \\ 

*-«j- Clear Jkz V l^i’V jddi ^ Part no. a.^]' . OK j Command / Clear 

Command j'^A.' L*^ lA'i J4f*j]|J I_illjSlI ^gjdl ,al£Ladl ^ J4*4J 

OK ^ 50 4 1 J4j / START 

l_u£l , jjlx'i'lj C_llljIll 

djA^. dc. ol£L^_dl ids yj Lie. 4 Gaflll »la« ^ jjli c" i Ia^.V L<£ _ j4jlx!ill odLi (Jial ^jVI 

jLid edljill Sdlj ^gij (Ctrl+Alt+H) Halt dajl .^gljVl Ala. jdl ^gi 4j*Jai] Jda 

i_lllll t _glc- ajllll tojj^aiidall 'idLUl ^1 Jjd ^ View / Entity Details 
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jjajoj Place ^ jA^) ' j^“° aJc. -L*^aij Rework 1 j* j-^' 

(_JxiL*lLa (_Jjuj 3 AJC- al£l i c3 jj‘n,,-, _ (^Ctrl+Alt^C) ( _ s -lc- -iax-k^allj alSI ^11 .dll j_jA 

(jVI .jiij-* (Ctrl+Alt+1) ^ AadJlj ejJ=Lk ajJa^ al£U^ll <_$ja.1 jV' Reworkl ^c- 

Villjl l-d^A ^ (jj^j (_Jj|-lJ L_l^a. nQ \ \ ^a3 
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;L-iiIa AjalL (jjjau ^Uaj -5 

.4 K/;, *\\ iajfr 

i_AIa 4 j^£j toA^.j 600 •iic. c'i»,t>ij t order point *■. 4 tdi 4 j a Ivi 

.a^.j 700 ijVt jjj^d' .»^»j 500 t> economic order quantity <pL^ia) 

c> lead time fdiill i>j jj* 63 J) 40 ^ y^jdl v^dl 

^aLli ^ dil ■ ^ y L_llla]l 

fj 4 100 »-^d jJ jidl j»Uij ^U. 

4 jl»all d'' » IXallj 

tgc-aUjdl (j^ajfr 


; GPSS World Sample File - ORDERPNT.GPS, by Gerard F. Cummings 
********************************************************************* 

* * 

* Order Point Inventory System * 

* * 

********************************************************************* 
* Initialize and define 

INITIAL X$EOQ,500 /Economic order qty. 

INITIAL X$Point,600 /Order point 

INITIAL X$Stock,700 /Set initial stock=700 

Inventory TABLE X$Stock,0,50,20 /Table of stock levels 

Sales TABLE P$Demand,38,2,20 /Table of sales levels 

Var2 VARIABLE RN1024+4O 

GENERATE ,,,1 

Again TEST L X$Stock,X$Point /Order placed on successful 

test 

ADVANCE 5 /Lead time = 1 week 

SAVEVALUE Stock+,X$EOQ /Economic order 

TRANSFER ,Again /Cycle transaction again 

********************************************************************* 

GENERATE 1 /Daily demand xact 

ASSIGN Demand,V$Var2 /Assign daily demand 

TABULATE Inventory /Record inventory 

TEST GE X$Stock,P$Demand /Make sure order can be filled 
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SAVEVALUE Stock-,P$Demand ;Remove demand from stock 

SAVEVALUE Sold,P$Demand ;X$Sold=Daily demand 

TABULATE Sales /Record daily sales 

TERMINATE 1 /Daily timer 


********************************************************************* 


lJIj a jia JaUi* dljj JjVI GENERATE Jb .?■ ^3^ L5^ 

3 n\t L_lllS aJL^. ^3 ^jUajjU J ^ IaA oaLc-Lj 

Lu& jj lS j j*Aj 13a jUbJl • Again >a 1 refuse mode TEST 

Al (Talx!La]| jli L_lUa]l 4 !—«q i A '~v! jj^)A bl a jL-a-a jjb badC- _L_llla]l A_]ail t“ W' jjlj 

bbjl Jbij J Jj s-dUl a G - aj j ji 5 Jbijj ADVANCE Jb Jj 

4 l-i J (A 1 J jj JS. -a" (_£Jaa«a jjb N 1C- jjllll 

Jj <2 |jj . Jb Jl CdblL Jib Jllj JaJl jjbeiall dlJj ^Jbll GENERATE Jb 
l_d]| Jj J J'**’' *-Jb Jl AjaAl -aj _ TEST l -Jb ^Jl Aj^kd ^iaj l Jb b£-q-a 

JbA >ldll cp. IA J 2 Cdd J 131 DEPART j QUEUE 


;3l£laJl fl J»I 

jllib j'^d' Jjdi^ Jj File / Open Jbb Ajb*^ IjjjS dljj sl£UJI 
J JtijAb "dlA a ^bij ^j oHUAI Idb jl Jb Open JORDERPNT 

J"'A i J| odib ^Jl J ja^sJI lad - ' Jia. n\ H ^ 21 jA i # '■>■ ' 13 a Jd 3 jll .^3 Aadll 

jUbj J Command / Create Simulation 
Window / Simulation Window / Plot Window 


I^Jldll Jliill (A jdfa _jA bal Cdbaja-all J^.dl CllbaAa Jl o3ab 
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^ ^jjiflJ ^ic. ^^lu,jA\ L—lHall ^a-uj^j t_ £^ajj 

<£.cM £ Memorize £ Plot J^- ( Enter Jic. Jai^ jl jj^ 

Inventory Level -a j-d' kajjjll Jaj jll AjU. tl^uj Aijj ^1 A^liill ^1 

^ J Plot Jc- iai^aj £ X$Stock -J A^jSII J^J A_jU ^ j 

j'"'Ai 'aki ^ Ji ^.Ljjl aAkLLo]l a^ in'^U■>. i oiaU OK ^ Memorize 

OK 100 -j 1 Ja±H J jaJI ^j Command / START 


: JUK -ilSUJI 
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<_£ jlkiiA ^jl JlAUuJ l“ 1 j^k ^jjalj ^aliaJ e_ fl^)x.rVl (jl ^juj^)11 c° 'jAy 

.o-^j 300 cp c^i dw j^' l5j^“ u' dyy j^j^' u* ujj^' Jj^?- 


: SI£Ua 1I Jib 


SHOW j-Vl .(jjjUl jjjiill Ia^jc. a!Ijj ^Ij s\£UJI ajI^ aJU jVl *■ <£su*\\ 
j'j^' (jjAi^ j Command / SHOW jjj^d' jKi4 

OK fj TB$Inventory 


512 AiC. . J A ^ l ^3 A-ia^J^dl jLdl A^ (_^jAjiLa ^ ^ j Uxi^a di jjjjjj IjiA 

jddaJ ^3 i'iMA ^/i'I (_pa*J ^jn»~n (JLall (_paxJ jj3jJ LaJj _^aj^a ' IjAjj 


(Jj-la. oAslj ^Ii3l ' j '“’ tiiV oAslj J ' 9 * Vji _dlLajjaj^)ll (_jAa*J jJiu] 

Window / Simulation Window / Table j^! Inventory Table jjj^-d' 
. OK Jp- dai^jal jljail jjAi^a ^ 6Aja.jxi Inventory Table u' Window 
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mS'jJ jjj^' lSj*** <yjj4 om Inventory Table Jj^ siaU 


jlILLil 


AjljJoJ JaLujj 


Jjaadl aaaL Jaal OK fj 100,NP ‘A&l j'j^l cb- 1 ^- 3 ^j Command / START 
j' -^5Li Window / Simulation Window / Blocks Window a^ali (jildj 

a j^JI J tt .''I - * aalc.| Ja^ju J l-' - ' JJ ^^JcAl a j^Jl LS^ j-alxlLall . laa. l—' 1 '’. 1 ^a^aJl 14k 
oialj ^a l_ll_LaijjM la^.VJ a^a el4Li-a]l ^)^l 4_LajJI djlxaxall l^jKaJ jaLalxia (jjKj 

. OK^j 50,NP j'j^dl (jj4L^ .^j Command / START J^\ ,<^JIjSll 
V^j 400 J! JjVl ujJp-d'j 600 t>> ^-4 300 Jj s-illall 4_Lij Jab j»lkJI W4 jaiil 
£ Clear Off <-4^ j'j^I l 3 jAA^> ^j Command / Custom « 700 c> 
Savevalue ^^JJI J5 4il U£ jaLUidl <3 Jjjj CTEAR j*Vl .OK 

,_pa*j Jala jaia <—A Aja^. j' Wall 4 A\ -s. 11 ^al]| t _ s lc- ^Iaj ~Al 'U -v. Off (_l°4dl ^lai4iaAj j£]j 

L-iSI jl^aJl ^j Command / Custom 4kji^JI ^ ajllLdl ^1 

INITIAL ^3Si £ Enter A^l £ INITIAL X$Point,300 

j-b ^-jll Jl jku4 . 500 lSKi- ij bjU*JI aj-SII jjij . OK ^ X$Stock,400 
eaalj ijjaCJI j=i ■ ^ CLEAR ,<—Jl jail aaalj (_Jaal Vjl tal SI a. 41 ■* 

4^la LI 4ijx^ ^ .OK e 2 100,NP U3S1 f 2 Command / START SISU-11 Uj 
Window / jL^I Inventory Jj4£ j-* aJc- 14kj stockout JjJA* 4ij 

OK f 2 Simulation Window / Table Window 

0 IT 1 ’"' 1 * LLdl 4ja jV ^j-ialj 14k .c^l >. >* j| ala (_jl jdl ^j| 

L-iaj| 4_Aadl jCjij ^Jl ^all a^-axll ^a Lajla 41^-ajula djlaill Cja^Jl ^aadl ,4c.jla 

tjaa .^jCJI ^a^-aJl ^jc- a^-N. 14k j . 329.1 Kaa ^k ^11 ^\**\a 4 ..■ n\* ^j| aAlda 

4jl 4aa^Jlj ^Ijj jjaa^aj-aJI a^j jjall (jl (j&^aj jl 1 . '•> j ^ylaJI a4k jc. jajaa ^ala 
caUL^^I j* starting conditions *aJI 41U. j* o^Kll ' i_Laa La£ .di^a ^'yic 
. ANOVA J-Vl 44aL4a ^allj RESET J-Vl (d. W ualj Lila j 441^11 
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Uu ol£l^ -7 




dllc-LoJl bxj £j jjl]| ^joi 3 _Aj-aij dllc-La 4t-_l h ^jSj CllbjjJ^l) 4£jb 

^ 1 g,''^~ 1 .' (_ 5 -^ dll_La^]lj jjJaj*!] oJ)AL^ l—llc. ^4 AbxJ 4JI 4 l-i.nlj' ^jbll (_)^4'y 

■um a1\ai> cJlii 


Order Size 6 12 18 24 30 36 48 

Frequency .10 .25 .30 .15 .12 .05 .03 

AjjIj 120 L . (J^l 4 n» ^j-aj \_ijoji 4A134 15 dlbllall ^jj4 !•*'■'yi-a 

4j>s3j]| ciAc-Ldl (y44j-al]| ^A b*j 4_i*Sj 4c.bu (J£l jljli 10 J) 4ib>»yb 

_4lj34 455 <j4 60 f»>V' dllc 

;4JU1I GlcjkJl ^ 4£jbll ibb ^bi 5 

4_ux_JI ^A Ji ft^)b"nbl CLlbUall 44c. b.. jlLa - 1 

jajJ (_J5 4c. j^all 4 _ja3^j 1I dllc-Lbl 4 _Ui£ -9 

cjblkll transit times 4-Jbbyi cblijYI ^ jy -3 

:gc^UjJ) (jiajfr 


; GPSS World Sample File - MANUFACT.GPS, by Gerard F. Cummings 

* Manufacturing Company 


'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k-k'k'k'k'k'k'k'k'k'k'k'k•k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k 


Time Unit is one hour 


Sizeorder FUNCTION RN1,D7 


;Order size 


.10,6/.35,12/.65,18/.80,24/.92,30/.97,36/1.0,48 


Transit TABLE Ml,.015,.015,20 


;Transit time 
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Number 

TABLE 

XI,100,100,20 

;No. packed each day 

Ptime 

VARIABLE 

.0028#Pl+0.0334 

;Packing time 

Amount 

EQU 

1000 

;Initial stock amount 

Stock 

STORAGE 

4000 

/Warehouse holds 




/ 4000 units 

^kkkkkkkkkkkkkk^k^k^k^k^k^^'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k 


GENERATE 

(Exponential(1,0,0.25) ) 

i /Order arrives 


ASSIGN 

1,1,Sizeorder 

/Pl=order size 


TEST GE 

S$Stock,PI,Stockout 

/Is stock sufficient? 


LEAVE 

Stock,PI 

/Remove PI from stock 


QUEUE 

Packing 



SEIZE 

Machine 

/Get a machine 


DEPART 

Packing 



ADVANCE 

V$Ptime 

/Packing time 


RELEASE 

Machine 

/Free the machine 


SAVEVALUE 

1 + , PI 

/Accumulate no. packed 


TABULATE 

Transit 

/Record transit time 


TERMINATE 



Stockout 

TERMINATE 



'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k 


GENERATE 

0.75,0.08334,1 

/Xact every 40+/-5 mins 


ENTER 

Stock,60 

/Make 60, Stock 

•k 



increased by 60 

Stockad 

TERMINATE 



^kkkkkkkkkkkkkk^^^k^^^k^k^k^'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k 


GENERATE 

8 

/Xact every day 


TABULATE 

Number 



SAVEVALUE 

1,0 



TERMINATE 

1 


********************************************************************* 


GENERATE 

M 

O 

/Initial stock xact 


ENTER 

Stock,Amount 

/Set initial stock 


TERMINATE 




^kkkkkkkkkkkkkk^k^k^k^k^k^'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k 


•*?>.ji Storage j variable j function cijUjI£J\ cJjjxj 5 *g jJ\ Sjc. ^ 

^iLqIxIaII j tdlLALall 1 C-VI ^3^^ L5^ ^AaIaIaII 33^ 

€, 3 ^^ (^ ^AxjIxIaII ^Jt a_ia3^ a^-Luj 60 (3* siiilc.Ij3x >>\ ^JLi]| $- 3 ?^ 
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$-3?^ L5^ j ^1^11 fil£^-<i]| 30 ^a_lojJI cijljtj_L<i]| 'AjAJ t^jll 

.o-^-j 1000 (jjJAall (jJLjim J^Uaj ^ 

(_£jlli-a]l J^J 4 S$Stock (Jla (JjjS.a\l (_£jlULa .Ullc-Lallj Cllla^j (_pil2j 

J jjjka]l L> ^tj LS^ LEAVE fkkaaj J Stock jjj^al' LS* JLJI 
AUia . stockouts ujJp^ ®WkJ' jjc- cjLiyi .aJI a ^£1 ENTER 
_j (J^UaJ S$StOCk -J JAall (jj lST^ .0.1*. J 4000 -1 AUall £jlUal]| jjjij 

.^i^alll ^j-a jlUVI Lie. A-liiJaSl L (_lalxla A laaalal£L*-a]l AjIlJ lie. 0 . 1 *.j 1000 

.St St -v all ^3 l£]^*Hi ^ya (Jjl (jjLlaa (_lal*lLa]l IA 

;5 \SL^1\ fl j» 1 

MANUFACT jtkj j'jA Jj^= j File / Open jtkJ ^jU*a jjj£ 4_^j slSUUl ^j*j ^11 
Command JkJ 4 Command / Create Simulation jAW slSUAl 4 Open tu^i ,4 
t-Jli (jjiaUaa 5 lie. elSUalt ^.frnU OK #1_^*-jall 1 AajS jja V—J 5 L : l-'-S’lj/ START 
L qlall ^1 ,_jjUta jjjll L ii£jaa Ula-oilS ^.u^iatt (JaC. O* A' 5 L&aJ Ik /TERMINATE 1 

•JU>AI »kli USE i_y= jx j jjjajll Ik jl US Manufact.1.1 



jlilll SHOW ^ *'A"n,.it _ jJjAllI l^Jl] ll/i Si SI -a all Ajl^J AIL*. jjVl (jk^xkaJ 

‘ al^llall cAiUall aac. Vj' . System Numeric Attributes ^UAjU ajai*J1 cAAJI ju*_i 
^aIUj i_ijaa . OK fj N1 A&j JjaJ' l3jC ommand / SHOW jLuj 
Journal Ao^' S -^L <Aj AAjl' »^L1I A Status Line ^All jkaa ^169 L*_ml' 
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‘ stockout jjJA-d' dd jdl ^ oV» .dES Window 

. OK<E NSStockout j'^ 4_i&j fJ Command / SHOW 


j\:\< \ i jial jj\\ j^_yax j jiaIAJ 


Window / Simulation Window / Storages Window 


tubji^b Ji*j stock level jjj^d' lSj^ Storages Window jjU-JI aEU ^j 
j Ukdl oiA 898 tiA l^jAia Storage Entity uj JA-d' d^Ed ^JCJI 

ujJAd' . Storages Window uj^-d' yd Storage In Use f -^did l 


<._ \\ Luk. d) -0 1 lil 

Window / Simulation .yjjULdl adaU dPW' ^ ^jsd dljj 

jjl , 1 . 2 a. cdVl AJt*i j' • Window / Facilities Window 


^3 1^1] 4 ^1'dtl LS^" (y^ll .Idla. kl^jijda A^] jji lil (j4JJ 

jliLd Transit Table ydEiN' Jj^d' J) lN' .®dldl i> LUddl 


Window / Simulation Window / Table Window 


iOj 2 ,iA OK AW' <d Transit Jc- dai^l Transit ^j' j'jdl 
Number Table djc-VI Jj-ia. Jl jkud . order transit times dUlLd aJIUN' jdjSM 

jlikj 


Window / Simulation Window / Table Window 

Jj^=- ‘ OK -kidaii JJ4a.l 42 Number ^s^d' JjVaJl jl . W'm j'jaJI 

jajJ (_J£ 4_uxdl 4 _i<42^j]| Clllc-Ld] ^ jAxdl (jJJJ 4I.2C.Y' 

Ijiaixi dc- (jjJ>a-dl (jj^4 Lade- i ;4JlH]l U^)adlj |»id _djLa^aj^)]| adalj (Jisl 

Window / Simulation Window / Blocks AW.U W'jdl adaU ^ciij d 
£d sW') (Wj-dl yd TERMINATE Jj' AW ajlill A^ dUi^NE Window 

i_ a3jli Jajd £jJod (jVl . ‘ T l—lllall (j_jl (ji JALjoIui .AjIc- Jai_daij ^ TABULATE ^-dU 

The Place Icon in the Debugging ^ ‘vddll Ea Jc. Stop Condition 
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OK fS 5,NP J cJb^ j Command / START ^ Toolbar 

^ j ^-3^ LS^! L5^! 3ajuJ_lll (JaIxIaII L_a3jJJ IaAIc. 

‘ OK £ TRANSFER ,2 Jj=^ cij^^ cA? Command / Custom JA' 
# d}l^)A fiJlxJ Ctrl+Alt+1 6j)^vs 6 j)Jtn dI£L^-a]I (jVI 


> L^3jlia^.^lA (JJ«^ ^ C* 1,W jLa Ja^Vj ^LlaJl ^JIxa ^Jc. ^ 
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(S jljA -8 


1^1 ^0^1.JjuJ 650 1 ) ^^julSl L-kS^A '(^£^3 ^^joul] «tg.jl^jLjx a) ) ^bjll (^Jx^-a ) 

Ia^IjoiJ ^j]| AiLoLAll < ^j)xxi'n ^jl _j«3lxj Aj^LiuJ c_k3jl^jj i^y& (j^J>^ ' 

C5^! 5 2AA_A^ ,4-ijIj 60 ^3 ^^x'\i.t.\\ ^^joJI ^1\ c_ka^<i]l 

(JiLaJ L*llk] Ij^.^Vlxrij (Jst j\ ^Jaa JQ I jj^lxlil ^jjlj^ll .Lj jLxxlLq IxJ^jj Ac.^j^ £_la3 J Q0 

CAjjC- c^llkl I^q.W'Uxi) £_ln3 JO (J-a U^' clAW^A^ ^-Ijoj 70 ^lUlj 

fil^lbouill £_Iaa]| JiJlC- ^Ac. -IxUxJ jjJj (J^l (J^j) .J^jjoillj Aj^)C- 650 L5^^J 

A-lujl^-a ^j^AJa ^)x^o^lj ^j^5^juj1a 1I (Jj^llL CI^Ij^IuIaI] n^j JlxJ t 4,xh^ (J^l 10 

c_JJ^3^]| ^Jg»Ua!Lujlj £-La3 JO £y* (Jfll lj_jia>l (J*& clAW^A^ .*-. Ixxil^o J7 Iaa^C- ^llJ Lf^J 
^Jl A^LjaVA Ajl1o 3 (J^l AjjIj 2 (3^A l ^ juJ ^ A^jujL^JI (j^A £J^joj _j^jliaj 

^i-ill Aij^A 3 ^5^ - l ^ ju . t>3^' ^Aa .AjjIj 35 jl 30 j' 25 !■*] ^j-O 

t ^l.W‘Ux)VI ^3 (jLoJ^Vl ^}ja 3J l.xixi'N l^J j^illJ jLoJC.j AJjliaJ j! ^^3^)x^-a,o JUjoj ^ 1.4 Uxij j\ Iji^J Lot 
^plxJj Ajlj^Lulxa 2^^-Jj Ajjlj 60 L5^ Aj^)LljaJ ^Jl (j^J^ll J L_jLol^J| AjI^J ^*J 

A^-LuJI ^ 600 -? l^u>) ^J1 2 pW^A^ j cJ*^*- 0 # c_^3^<i]| 

j At-Luj oAa] Ar.Lail) ^ (jjJj 450 J Ar-LuJI ^ (jjJj 900 J c Qx^ai cAa] 

.l3j^' fjJ ^ <&LJI jjjj 300 

> djlc-l_uj 3 *^aa] ol£L^-o ^>^.1 - J 

.o^W jll transit time c>jl' of -2 

> ^J ; Ujuj 1.^^11 J J^LolllJ ^J)xxn\l CjIjjC. J CllljUuJl C_k3 A-JIjl 3 (j-^C. -3 

# Aii32illj ^3 2 pA_A^ cJ-4 

:gu>UjJl (j^ajfr 


; GPSS World Sample File - SUPERMRK.GPS, by Gerard F. Cummings 

^^^^^^^^^^^^^^^^^^i<^^^^^^^i<'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k 

-.k 

-k 

■k 
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Supermarket Simulation Model 


* 

* Time Unit = 1/10 Of a Second 

* 

^kkkkkkkkkkkkkk^^^k^k^k^k^k^k^k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k 

•k 



RMULT 

1187 



First 

EQU 

2 



Last 

EQU 

18 



Qty 

VARIABLE 

(RN1@ 96 + 5) 



Finance 

VARIABLE 

(RN103+1)#50+200 



Transit 

TABLE 

Ml,10000,10000,7 ;Time 

in 

system 

Items 

TABLE 

P$Quantity,10,10,10 ;No. 

of 

items bought 

Shoppers 

TABLE 

X$Customers,100,50,12 ;No. 

of 

shoppers 

Baskt 

STORAGE 

70 



Cart 

STORAGE 

650 



Park 

STORAGE 

650 



Checkout 

VARIABLE 

(P$Quantity)#20+P$Payment 



Tshop 

VARIABLE 

P$Quantity#100 




INITIAL 

X$Customers,0 




* 


Beg 

TRANSFER 

Both,,Lost 

;Tries to park or leaves 


ENTER 

Park 

;Park in parking lot 


ADVANCE 

600 

;Time to walk from car 


SAVEVALUE 

Customers!, 1 

;One more customer 


ASSIGN 

Quantity,V$Qty 

;Param quantity = No. 

; items bought 


ASSIGN 

Payment,V$Finance 

;Param payment = Method 

; payment 


TEST LE 

P$Quantity,10,Qcart 

;Items >10 Get cart 


GATE SNF 

Baskt,Qcart 

;Check basket available 


QUEUE 

Basket 

;Queue for a basket 


ENTER 

Baskt 

;Get a basket 


DEPART 

Basket 

;Leave queue 


ASSIGN 

Carrier,Baskt 

;Param carrier 

; assigned baskt 


TRANSFER 

, Shop 

;Proceed to shop 


* 

Qcart QUEUE Carts ;Queue for a cart 
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ENTER 

Cart 

;Get a cart 


DEPART 

Carts 

;Depart carts queue 


ASSIGN 

Carrier,Cart 

;Param carrier assigned 

cart 




Shop 

ADVANCE 

V$Tshop 

;Shopping time elapses 


TEST LE 

P$Quantity,10,Norm 

;Items < 10 go to express 


COUNT L 

Where,First,Last,1,Q 

;Any empty checkouts? 


TEST E 

P$Where,0,Norm 

;Some empty checkouts? 


QUEUE 

Xpress 

;Queue at express 


SEIZE 

Xpres 

;Get express checkout 


DEPART 

Xpress 

;Depart express queue 


ADVANCE 

V$Checkout 

;Checkout time 


RELEASE 

Xpres 

;Free express checkout 


LEAVE 

P$Carrier 

;Leave the basket 


TRANSFER 

, Fin 


'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k 

Norm 

SELECT MIN 

Minque,First,Last, , Q 

;Find minimum queue 


QUEUE 

P$Minque 

;Join the min queue 


SEIZE 

P$Minque 

;Get the checkout 


DEPART 

P$Minque 

;Depart the queue 


ADVANCE 

V$Checkout 

;Checkout time 


RELEASE 

P$Minque 

;Free the checkout 


LEAVE 

P$Carrier 

;Leave the cart 

Fin 

TABULATE 

Transit 

;Record transit time 


TABULATE 

Items 

;Record items bought 


SAVEVALUE 

Customers-, 1 

;One customer leaves 


ADVANCE 

600 

;Walk to the car 


LEAVE 

Park 

;Leave the car park 


TERMINATE 



Lost 

TERMINATE 


;One customer lost 

******************************************************************** 

* 

Arrivals for 0 - 

30 min. 



GENERATE 

(Exponential(1,0,60)) 

,,,300 ;A Customer 




; arrives 


TRANSFER 

, Beg 


■k 

Arrivals for 30 

- 90 min. 



GENERATE 

(Exponential (1,0,40)) 

,,18000,900 ;Arrival rate 


; after .5 


hours 



TRANSFER 


, Beg 

Arrivals for 90 - 150 min. 

GENERATE (Exponential{1,0,80)),,54000,450 ;Arrival rate 

; after 1.5 


hrs 


* 


TRANSFER ,Beg 

Arrivals for 150 min + 

GENERATE (Exponential (1,0,120) ) 


, , 90000 


;Arrival after 
; 2.5 hours 


TRANSFER ,Beg 


GENERATE 600 

TABULATE Shoppers 

customers 

TERMINATE 1 


;Xact each minute 
;Record number of 




Storage j Variable Entities cJug*j .*ljJ sdc. J* 

jj Savevalues ^ j Entities 

-1^.J El iCiljlluJl G_kSI^3 L5^ dpElx!L<i]l 

^plc. cJ -^3 l-^j _j.dJu Ails Park 33 ^^" dP^ 

^s I j^ujoLjj aAjuj jl ^Ac. J ^k3l 3- 0 I j) \*\a\ \ dP^3^ .3^4^ J 

TEST 4-^li t A. ^Jj^oSIj ^ £-La3 \ () ^j!i£l (j^3^ El ^(3^^ 

^Jl (J-alx!Ldl IAa (Jdo 33^V1 ^ji 2 ^ d y* dLilldll s. 3^1 

j (Z^ £?'J^' * j^' tp SELECT t Normal 

10 ^jjlaUeLai] _ Minque (JJjLLttll ^l*_a ^^3 L_bajllxi]| (jjl£ 

*La3^a]| ^j^jLUI dllisll <> 4JliUl *>J1 ^ COUNT ^ d* i# ji ^LS 

A^jujL^-aII J-adE-dl 3 ^'^) j ^ Els tA-Jl^. A_La3_l] 20 (3^J 4 d) -0 

uP'j GENERATE " a ^- <_sj^ o-* C * 

j>j jl£ (Jjj-ajll Jd*^ jjxjI c_bailiJI cii3j]l pic turn on and off 
^3 _al£L^_xJI 4c.Loi j^Ie. AxU*J ^JE j GENERATE ^uHij p'oA’u.l 

.s-lg-NI dldc. Jj^alli J AJJ35 <J£ AjI^j -Ee- L>Ej jl' dldc-i <Jj-l^Jj al£La-tt]l dl3jJ 
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;Slfij») 


‘ Open fj SUPERMRK <E File / Open jE^e 
180 j Command / START jE^e <E Command / Create Simulation 

OK<E 


dilc.Lui 3 jjj * <JEj TERMINATE 1 -EE 180 Jj^-- ol£U^JI 
cdESj Supermrk.1.1 EilEI J] lSjEE' ®E*K .tijEl lUc- 

. SiaU ^ Uli 


;gCjU2M Aui&lld 


394 j' EE 23640 jE JjESlI c>j ji Table Transit JEiiVI c> 

AjuuJI (jl .aaisj} 

J A-lSlS ^I.AC-1 J dlljLjuJl C_ka^-0 ^3 0^)3 jIlo (j£L<al L<ul^ A_jl_9 

^3 I^J ^3 ;A_IjujL^a]I ^)djl^Ja 397 

£cr^*J Table Shoppers Jj^E' .JbEill ^ <j& jlkuVI ^ JjLI c^j J=^jUI 
398.7 -E^jiEI ^ caEE JS ajI^ ^ sampled oM* cb*E' ^ lSj'j^ 

^ia 1 j^jJVn \ Iee^j 


: 5l£b^t Jib 


^Jj \W SHOW ^K’iuill Ail^J dlic. 4-^-^ (jVl ll 

4(J^Loill A-lllxill -Luo:jllA JiALulj Vjl i^y* sJ^aAj (Jj-aj 

‘EjEjEI 4jl*i lilli SRSBaskt J j^El l_lSI ^ Command / SHOW 

i-iSIElEi ^ SRSCart j' j^EI tjjE^ ^j Command / SHOW jEi.1 

J&-E ‘ SRSPark <-E&i j'j^E' ijjEEa ^j Command / SHOW jE^j ‘eEjUEl 
‘ Storages Window uJElE' *4aU ^ (JjjL jc. jj£j diUlUill oiA cj^klAd aIjjL 
jjULdl djUjl£ jjjj Ea . Window / Simulation Window / Storages jliiEl 

(jl iS^y Vu^Vl idiljUuJl j (J^LaJlJ cAjjxU aJaa-JI 
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CjUjV csjl j£JI ^aLuj-s jl 1.v^xii .ol£U^Jl LJ£ w'uxil ciAjjL^qVI o!a <3-° 

Window / Simulation Window / Table Window 


CjL^.^)Aa 1I jiALuoj 3 I i OK ^ Transit cs^ -^-^1 
•^'jj ^ a. Shoppers j Items Jj'^' ‘ii^' ^ Cyk j 


Window / Simulation Window / Blocks Window 


SELECT ^ (30 ^J ^JIS) QUEUE ^ ^ uM*i*]' i> •>j-j 

^ I 3 ^^ 3 ^ 3 ^ ' j (j^ELxlxiSI SEIZE s__ilU 

Window / Simulation Window / ‘ j^\ ji= jVl 

Facilities Window 


^ 4 u A ^ 4 4 t'g »n \tl ^\\ t_uLi. t3^3^V^ A^°tc- ^ 


iJ 


(ULsiaUll jj£ jl 



4 j. .t ^ ^'1 4 i" ■ ■>oiilj 


4-a.iiJl (_J^C.La 4Aj^jJa 14 ^ 4 u.il ^ i" \\ ]-.>. ^ ^jl 


(_Ja31 (Jj-a I l4A i. _'ajl^l l _ s Jc- jjl ^jJal J 
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(JaJjoa IjlA lil jyhx \ \j djUa^-a \ Q Aildaj L_J^)^J liC-Jij 4-^. jjIaII CljL<i^juJ^)ll iil 

4-lujL^all CllLLa^A AJ^Ijoj l^A 2$<J\ L&St -4 3'4J -< ^ ^)3-ax*)'l 4 _aJ2 ^AC- 6(J£Lu1a]| dJIA 

Command / Custom 27 J} 17 t> 

Command / Clear j^A' OK ^ Last EQU 28 j' l 3 j^^ j 
180 j Command / START k' OK £ 

(JjaVI -1^.jl J l^Luj IaLLoi^Ij ^lill 4 -a^_a 1I CllLljL-^a^.VI ^)Iaji SISI^aII 

^jj£I ^jiixA^a aI^JLuAj JjA^jj ^ J CJJW 3 I' ^ij 4_iujL^<i]| djl.Jo^.^1 

4^l£lJl (j3^J-^ J-> u^i ^3 ^^uJt D^jbJ 4 .Kx*ia l _jJa^)x!LaiJ I^A ^L_jjt d^Ij3) C?^)J^) k 3 -0 
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GPSS (1) Jal. 

ADOPT Blocks are used to change the Assembly Set of the 
Active Transaction. 

ADOPT A 

A - Assembly Set. Required. The operand must be Name, Poslnteger, 
ParenthesizedExpression, SNA, or SNA*Parameter. 

ADOPT 2000 

ADVANCE Block delays the progress of a Transaction for a 
specified amount of simulated time. 

ADVANCE A,B 

A - The mean time increment. Required. The operand must be Name, Number, String, 
ParenthesizedExpression, SNA or SNA*Parameter. 

B - The time half-range or, if a function, the function modifier. Optional. The operand must be 
Null, Name, Number, String, ParenthesizedExpression, SNA, or SNA*Parameter. 

ADVANCE 101.6,50.3 

ALTER Block changes the priority or a Parameter of selected 
members of a Transaction Group. 

ALTER O A,B>C,D,E,F,G 

O - Conditional operator. Relationship of E to F for the alteration to occur. These choices are 
explained below. Optional. The operator must be Null, E, G, GE, L, LE, MAX, MIN, or NE. 

A - Transaction Group. Group whose members will be tested for alteration. Required. The 
operand must be Name, Poslnteger, ParenthesizedExpression, SNA, or SNA*Parameter. 

B - Limit. The maximum number of Transactions to be altered. The default is ALL. Optional. 
The operand must be Null, Name, Poslnteger, ParenthesizedExpression, SNA, or 
SNA ^Parameter. 

C - Altered attribute. The member T ransaction Parameter to be altered, or PR to alter the 
member Transaction priority. The operand must be PR, Name, Poslnteger, 
ParenthesizedExpression, SNA, or SNA*Parameter. 

D - Replacement value. The value which will replace attribute C. Required. The operand must 
be Name, Number, String, ParenthesizedExpression, SNA, or SNA*Parameter. 

E - Test value. PR or Parameter number. The member Transaction Parameter which 
determines whether each Group member Transaction should be altered, or PR to use the 
Transaction priority for the determination. It is evaluated with respect to the Transaction 
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Group member. Optional. The operand must be PR, Null, Name, Poslnteger, 
ParenthesizedExpression, SNA, or SNA*Parameter. 

F - Reference value. The value against which the E Operand is compared. It is evaluated with 
respect to the Active Transaction. Optional. The operand must be Null, Name, Number, 

String, ParenthesizedExpression, SNA, or SNA*Parameter. 

G - Alternate Block number. The alternate destination for the Active Transaction. Optional. 
The operand must be Null, Name, Poslnteger, ParenthesizedExpression, SNA, or 
SNA ^Parameter. 

ALTER Inventory,ALL,Price,49.95 
ALTER NE Bin7,10,Price,49.95,PartNum,99.95,Out 

The conditional operator may be E, G, GE, L, LE, MAX, MIN, or NE. If no conditional operator 
is used, E (equality) is assumed. When the condition is true, the Transaction being tested is 
altered. 

ASSEMBLE Wait for and destroy related Transactions. 
ASSEMBLE A 

A - Transaction count. Required. The operand must be Name, Poslnteger, 
ParenthesizedExpression, SNA, or SNA*Parameter. 

ASSEMBLE 2 

ASSIGN Blocks are used to place or modify a value in a 
Transaction Parameter. 

ASSIGN A,B,C 

A - Parameter number of the Active Transaction. Required. The operand must be Name, 
Poslnteger, ParenthesizedExpression, SNA, or SNA*Parameter, followed by +, -, or Null. 

B - Value. Required, the operand must be Name, Number, String, ParenthesizedExpression , 
SNA, or SNA*Parameter. 

C - Function number. Optional. The operand must be Null, Name, Poslnteger, 
ParenthesizedExpression, SNA or SNA*Parameter. 

ASSIGN 2000,150.6 

ASSIGN TEXT,"Look on my works, ye Mighty, and despair." 

ASSIGN 2000+,-3 
ASSIGN 2000-,-3 

BUFFER Block places the Active Transaction on the Current 
Events Chain behind its priority peers. 
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BUFFER 


CLOSE Block terminates a Data Stream and retrieves its error 
code. 

CLOSE A,B,C 

A - Transaction Parameter. Optional. The operand must be Null, Name, Postnteger, 
ParenthesizedExpression, SNA or SNA*Parameter. 

B - Data Stream. Optional. The operand must be Null, Name, Poslnteger, 
ParenthesizedExpression, SNA, or SNA*Parameter. The default is 1. 

C - Alternate Destination. Optional. The operand must be Null, Name, Poslnteger, 
ParenthesizedExpression, SNA, or SNA Parameter. 

CLOSE Error_Parm,2 

COUNT Block places an entity count into a Parameter of the 
Active Transaction. 

COUNT O A,B>C,D,E 

O - Conditional operator or logical operator. These choices are explained below. Required. 
The operator must be FNV, FV, I, LS, LR, Nl, NU, SE, SF, SNE, SNF, SNV, SV, U, E, G, GE, 
L, LE, MIN, MAX, or NE. 

A - Parameter number to receive count. Required. The operand must be Name, Poslnteger, 
ParenthesizedExpression, SNA, or SNA*Parameter. 

B - Number or name of entity at lower end of range. The entity number of the first entity to be 
tested. The entity type is implicitly specified by the logical operator or by Operand E. 

Required. The operand must be Name, Poslnteger, ParenthesizedExpression, SNA, or 
SNA ^Parameter. 

C - Number or name of entity at upper end of range. The entity number of the last entity to be 
tested. Required. The operand must be Name, Poslnteger, ParenthesizedExpression, SNA, 
or SNA*Parameter. 

D - Reference value for E Operand. Required only when in Conditional Mode. Optional. The 
operand must be Null, Name, Number, String, ParenthesizedExpression, SNA, or 
SNA ^Parameter. 

E - SNA class name. Entity attribute specifier for Conditional Mode tests. Required only for 
Conditional Mode. The type of SNA implies the entity type. You do not specify the entity 
number in Operand E. This is done automatically as the entity number range is searched. You 
may use any entity SNA class. The operand must be Null or entitySNAclass. 

COUNT SF FullCount,Warehouse1,Warehoused 

COUNT E EmptyCount,FirstQueue,LastQueue,0,Q 
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Either a conditional operator or a logical operator is required. The logical operator may be 
FNV, FV, I, LS, LR, Nl, NU, SE, SF, SNE, SNF, SNV, SV, or U. When the logical operator is 
true, the entity being tested is counted. 

The conditional operator may be E, G, GE, L, LE, MAX, MIN, or NE. 

DEPART Block registers statistics which indicate a reduction in 
the content of a Queue Entity. 

DEPART A,B 

A - Queue Entity name or number. Required. The operand must be Name, Poslnteger, 
ParenthesizedExpression, SNA or SNA*Parameter. 

B - Number of units by which to decrease content of the Queue Entity. Default value is 1. 
Optional. The operand must be Null, Name, Poslnteger, String, ParenthesizedExpression, 
SNA, or SNA*Parameter. 

DEPART WaitingLine 

DISPLACE Block moves any Transaction. 

DISPLACE A,B,C,D 

A - Transaction number. Required. The operand must be Name, Poslnteger, 
ParenthesizedExpression, SNA or SNA*Parameter. 

B - Displaced Transaction destination. Block name or number. Required. The operand must 
be Name, Poslnteger, ParenthesizedExpression, SNA, or SNA*Parameter. 

C - Parameter number. Parameter of displaced Transaction to receive residual time if 
preempted Transaction is removed from FEC. Optional. The operand must be Null, Name, 
Poslnteger, ParenthesizedExpression, SNA, or SNA*Parameter. 

D - Alternate destination for the Active Transaction. Block name or number. Optional. The 
operand must be Null, Name, Poslnteger, ParenthesizedExpression, SNA, or 
SNA ^Parameter. 

DISPLACE X$Culprit,Compensate,Residual,NotCaught 

ENTER Block When a Transaction attempts to enter an ENTER 
Block, it either takes or waits for a specified number of storage 
units. 

ENTER A,B 

A - Storage Entity name or number. Required. The operand must be Name, Poslnteger, 
ParenthesizedExpression, SNA or SNA*Parameter. 

B - Number of units by which to decrease the available storage capacity. Default value is 1. 
Optional. The operand must be Null, Name, Poslnteger, ParenthesizedExpression, SNA, or 
SNA *Parameter. 
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ENTER Toolkit,2 


EXAMINE Block may be used to test for membership in a 
Numeric Group or a Transaction Group. 

EXAMINE A,B,C 

A - Group number. Group whose members will be examined. Required. The operand must be 
Name, Poslnteger, ParenthesizedExpression, SNA, or SNA*Parameter. 

B - Numeric Mode only. The value to be tested for membership in the Numeric Group. 
Optional. The operand must be Null, Name, Number, String, ParenthesizedExpression, SNA, 
or SNA*Parameter. 

C - Block number. Alternate destination for Active Transaction if no membership is found. 
Required. The operand must be Name, Poslnteger, ParenthesizedExpression, SNA, or 
SNA ^Parameter. 

EXAMINE ValidColors,P$Color,NotCorrectColor 
EXAMINE ValidXNs„NotValidXN 

EXECUTE Block can cause any Block routine in the simulation 
to be done on behalf of the Active Transaction. 

EXECUTE A 

A - Block number. The name or number of the Block to be "performed", required. The 
operand must be Name, Poslnteger, ParenthesizedExpression, SNA, or SNA*Parameter. 

EXECUTE P$ActiveBlock 

FAVAIL Block ensures that a Facility Entity is in the available 
state. 

FAVAIL A 

A - Facility number. Required. The operand must be Name, Poslnteger, 
ParenthesizedExpression, SNA, or SNA*Parameter. 

FAVAIL Tellerl 

FUNAVAIL Blocks are used to make a Facility Entity unavailable 
for ownership by Transactions. 

FUNAVAIL A,B>C,D,E,F,G,H 

A - Facility name or number. Required. The operand must be Name, Poslnteger, 
ParenthesizedExpression, SNA or SNA*Parameter. 

B - REmove or Continue Mode for owning Transaction. Optional. The operand must be RE, 
CO, or Null. 
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C - Block number. New Block for Transaction owning the Facility Entity. Optional. The 
operand must be Null, Name, Poslnteger, ParenthesizedExpression, SNA, or 
SAM ^Parameter. 

D - Parameter number. Parameter to receive residual time if owning Transaction is removed 
from FEC. Optional. The operand must be Null, Name, Poslnteger, ParenthesizedExpression, 
SNA or SNA*Parameter. 

E - REmove or Continue Mode for preempted Transactions. Optional. The operand must be 
RE, CO or Null. 

F - Block number. New Block for Transactions preempted at the Facility Entity. Optional. The 
operand must be Null, Name, Poslnteger, ParenthesizedExpression, SNA or SNA*Parameter. 

G - REmove or Continue Mode for Transactions pending or delayed at the Facility Entity. 
Optional. The operand must be RE, CO or Null. 


H - Block number. New Block for Transactions pending or delayed at the Facility Entity. 
Optional. The operand must be Null, Name, Poslnteger, ParenthesizedExpression, SNA or 
SNA *Parameter. 

FUNAVAIL Tellerl 

FUN AVAIL TELLER, RE,TLR2,300,RE,MGR,CO 

GATE Block alters Transaction flow based on the state of an 
entity. 

GATE O A,B 

O - Conditional operator. Condition required of entity to be tested for successful test. 
Required. The operator must be FNV, FV, I, LS, LR, M, Nl, NM, NU, SE, SF, SNE, SNF, 

SNV, SV, orU. 

A - Entity name or number to be tested. The entity type is implied by the conditional operator. 
Required. The operand must be Name, Poslnteger, ParenthesizedExpression, SNA, or 
SNA *Parameter. 

B - Destination Block number when test is unsuccessful. Optional. The operand must be Null, 
Name, Poslnteger, ParenthesizedExpression, SNA, SNA*Parameter. 

GATE SNF MotorPool 

GATE SNE MotorPool,CupboardlsBare 

The conditional operator is required. It may be FNV, FV, I, LS, LR, M, Nl, NM, NU, SE , SF, 
SNE, SNF, SNV, SV, or U. When the condition is true, the Transaction enters the GATE 
Block and proceeds to the Next Sequential Block. 

GATHER Wait for related Transactions. 

GATHER A 
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A - Transaction count. Required. The operand must be Name, Poslnteger, 
ParenthesizedExpression, SNA, or SNA*Parameter. 

GATHER 2 

GENERATE Block creates Transactions for future entry into the 
simulation. 

GENERATE A,B,C,D,E 

A - Mean inter generation time. Optional. The operand must be Null, Name, Number, String, 
ParenthesizedExpression, or DirectSNA. You may not use Transaction Parameters. 

B - Inter generation time half-range or Function Modifier. Optional. The operand must be Null, 
Name, Number, String, ParenthesizedExpression, or DirectSNA. You may not use 
Transaction Parameters. 

C - Start delay time. Time increment for the first Transaction. Optional. The operand must be 
Null, Name, Number, String, ParenthesizedExpression, or DirectSNA. You may not use 
Transaction Parameters. 

D - Creation limit. The default is no limit. Optional. The operand must be Null, Name, 
Poslnteger, String, ParenthesizedExpression, or DirectSNA. You may not use Transaction 
Parameters. 

E - Priority level. Optional. Zero is the default. The operand must be Null, Name, integer, 
String, ParenthesizedExpression, or DirectSNA. You may not use Transaction Parameters. 

GENERATE 0.1 

INDEX Block updates a Parameter of the Active Transaction. 
INDEX A,B 

A - Parameter number. Parameter with source value. Required. The operand must be Name, 
Poslnteger, ParenthesizedExpression, SNA, or SNA*Parameter. 

B - Numeric value. Number to be added to contents of Parameter. The result goes into 
Parameter 1. Required. The operand must be Name, Number, ParenthesizedExpression, 
SNA, or SNA*Parameter. 

INDEX 2,11.7 

JOIN Block adds the Active Transaction to a Transaction Group, 
or adds a number to a Numeric Group. 

JOIN A,B 

A - Group entity number. Group to which a member will be added. Required. The operand 
must be Name, Poslnteger, ParenthesizedExpression, SNA, or SNA*Parameter. 

B - Numeric value. Number to be added to numeric Group. Optional. The operand must be 
Null, Name, Number, String, ParenthesizedExpression, SNA, or SNA*Parameter. 
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JOIN Solditems 


LEAVE Block increases the accessible storage units at a 
Storage Entity. 

LEAVE A,B 

A - Storage Entity name or number. Required. The operand must be Name, Poslnteger, 
ParenthesizedExpression, SNA, or SNA*Parameter. 

B - Number of storage units. The default is 1. Optional. The operand must be Null, Name, 
Poslnteger, ParenthesizedExpression, SNA, or SNA*Parameter. 

LEAVE RepairMen,10 

LINK Block controls the placement of the Active Transaction on 
the User Chain of a Userchain Entity. 

LINK A,B,C 

A - Userchain number. The Userchain Entity which may receive the entering Transaction. 
Required. The operand must be Name, Poslnteger, ParenthesizedExpression, SNA, or 
SNA ^Parameter. 

B - Chain ordering. The placement of new Transactions on the Userchain. Required. The 
operand must be LIFO, FIFO, ParenthesizedExpression, SNA, or SNA*Parameter. 

C - Next Block location. The destination Block for Transactions which find the Link Indicator of 
the Userchain in the off state (reset). Optional. The operand must be Null, Name, Poslnteger, 
ParenthesizedExpression, SNA or SNA*Parameter. 

LINK OnHold,FIFO 

LOGIC Block changes the state of a Logicswitch entity. 

LOGIC O A 

O - Logic operator. Required. The operator must be S, R, or I. 

A - Logicswitch Entity number. Required. The operand must be Name, Poslnteger, 
ParenthesizedExpression, SNA, or SNA*Parameter. 

LOGIC S PowerSwitch 

A logical operator is required. It may be S, R, or I with the following effect: 

• S - The logic switch is left in the "set" or on state. 

• R - The logic switch is left in the "reset" or off state. 

• I - The logic switch is inverted. 
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LOOP Block modifies a Parameter and controls the destination 
of the Active Transaction based on the result. 

LOOP A,B 

A - Parameter containing count, required. The operand must be Name, Postnteger, 
ParenthesizedExpression, SNA, or SNA*Parameter. 

B - Block number. Next Block if count nonzero after decrement. Optional. The operand must 
be Null, Name, PosInteger, ParenthesizedExpression, SNA, or SNA*Parameter. 

LOOP Customer_Count,Start_Over 

MARK Block places an absolute clock time stamp into the 
Active Transaction or into its Parameter. 

MARK A 

A - Parameter number. Parameter to receive value of system clock. Optional. The operand 
must be Null, Name, Postnteger, ParenthesizedExpression, SNA, or SNA*Parameter. 

MARK Beginning 

MATCH A pair of MATCH Blocks cause Transactions to wait for 
each other. 

MATCH A 

A - Block name or number. Conjugate MATCH Block to be tested for a matching (same 
Assembly Set) Transaction. Required. The operand must be Name, Postnteger, 
ParenthesizedExpression, SNA, or SNA*Parameter. 

A_ls_Done MATCH B_ls_Done 

B_ls_Done MATCH A_ls_Done 

MSAVEVALUE Block updates an element of a Matrix Entity. 
MSAVEVALUE A,B,C,D 

A - Matrix Entity name or number, with optional + or-. Required, the operand must be Name, 
Poslnteger, ParenthesizedExpression, SNA, or SNA*Parameter, followed by +, or Null. 

B - Row number. Required. The operand must be Name, Poslnteger, 
ParenthesizedExpression, SNA or SNA*Parameter. 

C - Column number. Required. The operand must be Name, Poslnteger, 
ParenthesizedExpression, SNA or SNA*Parameter. 

D - Value to be stored, added, or subtracted. Required. The operand must be Name, Number, 
String, ParenthesizedExpression, SNA, or SNA*Parameter. 
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MSAVEVALUE Sales+,Part23,Cust77,6.234 


MSAVEVALUE Parts,Part23,Description,"Zippo lighter" 

OPEN Block initializes a Data Stream. 

OPEN A,B,C 

A - Data Stream descriptor. Required. The operand must be Name, Poslnteger, String, 
ParenthesizedExpression, SNA or SNA*Parameter. 

B - Data Stream number. Optional. The operand must be Null, Name, Poslnteger, 
ParenthesizedExpression, SNA or SNA*Parameter. Default is 1. 

C - Alternate Destination Block name or number. Optional. The operand must be Null, Name, 
Poslnteger, ParenthesizedExpression, SNA, or SNA*Parameter. 

OPEN ("MYFILE.TXT"),2,Error_Block 

PREEMPT Block displaces a Transaction from ownership of a 
Facility Entity. 

PREEMPT A,B,C,D,E 

A - Facility name or number. Required. The operand must be Name, Poslnteger, 
ParenthesizedExpression, SNA or SNA*Parameter. 

B - Priority Mode. PR, for Priority Mode, or Interrupt Mode, if omitted. Optional. The operand 
must be PR or Null. 

C - Block name or number. New destination for Transaction presently owning the Facility. 
Optional. The operand must be Null, Name, Poslnteger, ParenthesizedExpression, SNA, or 
SNA *Parameter. 

D - Parameter number. Parameter of preempted Transaction to receive residual time if 
preempted Transaction is removed from FEC. Optional. The operand must be Null, Name, 
Poslnteger, ParenthesizedExpression, SNA, or SNA*Parameter. 

E - REmove Mode. Removes preempted Transaction from contention for the Facility. 
Optional. The operand must be RE, or Null. If RE, you must specify a destination in Operand 
C. 

PREEMPT Tellerl 

PREEMPT Tellerl„Teller2,101,RE 

PREEMPT Tellerl,PR,Teller2 

PRIORITY Block sets the priority of the Active Transaction. 
PRIORITY A,B 
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A - New priority value. Required. The operand must be Name, integer, String, 
ParenthesizedExpression, SNA, or SNA*Parameter. 

B - Buffer option. Places Active Transaction behind priority peers on CEC. Optional. The 
operand must be BU or Null. 

PRIORITY 10 

QUEUE Block updates Queue Entity statistics to reflect an 
increase in content. 

QUEUE A,B 

A - Queue Entity name or number. Required. The operand must be Name, Poslnteger, 
ParenthesizedExpression, SNA, or SNA*Parameter. 

B - Number of units by which to increase the content of the Queue Entity. Default value is 1. 
Optional. The operand must be Null, Name, Poslnteger, ParenthesizedExpression, SNA, or 
SNA ^Parameter. 

QUEUE WaitingLine 

RELEASE Block releases ownership of a Facility, or removes a 
preempted Transaction from contention for a Facility. 

RELEASE A 

A - Facility number. Required. The operand must be Name, Poslnteger, 
ParenthesizedExpression, SNA, or SNA*Parameter. 

RELEASE Tellerl 

REMOVE Block removes members from a Numeric Group or a 
Transaction Group. 

REMOVE O A,B,C,D,E,F 

O - Conditional operator. Relationship of D to E for removal to occur. These choices are 
explained below. Optional. The operator must be Null, E, G, GE, L, LE, MAX, MIN, or NE. 

A - Group number. Group from which a member or members will be removed. Required. The 
operand must be Name, Poslnteger, ParenthesizedExpression, SNA, or SNA*Parameter. 

B - Removal limit. The maximum number of Transactions to be removed. Optional. The 
operand must be ALL, Null, Name, Poslnteger, ParenthesizedExpression, SNA or 
SNA ^Parameter. 

C - Numeric value. Numeric value to be removed from a Numeric Group. Optional. The 
operand must be Null, Name, Number, String, ParenthesizedExpression, SNA or 
SNA*Parameter. 

D - Test value. PR or Parameter number. The member attribute which determines whether 
each Group member Transaction should be removed, or PR to use the Transaction priority for 
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the determination. It is evaluated with respect to the Transaction Group member. Optional. 
The operand must be PR or Null, Name, Poslnteger, ParenthesizedExpression, SNA, or 
SNA ^Parameter. 

E - Reference value. The value against which the D Operand is compared. The reference 
value is evaluated with respect to the Active Transaction. Optional. The operand must be Null, 
Name, Number, String, ParenthesizedExpression, SNA or SNA*Parameter. 

F - Block number. The alternate destination for the entering Transaction. Optional. The 
operand must be Null, Name, Poslnteger, ParenthesizedExpression, SNA or SNA*Parameter. 

REMOVE Inventory 

REMOVE G 3,10,,300,11.6,Jump_Block 

The conditional operator may be E, G, GE, L, LE, MAX, MIN, or NE. If no conditional operator 
is used, E (equality) is assumed. When the condition is true, the Transaction being tested is 
removed from the Group 

RETURN Block releases ownership of a Facility, or removes a 
preempted Transaction from contention for a Facility. 

RETURN A 

A - Facility number. Required. The operand must be Name, Poslnteger, 
ParenthesizedExpression, SNA, or SNA*Parameter. 

RETURN Tellerl 

SAVAIL Block ensures that a Storage Entity is in the available 
state. 

SAVAIL A 

A - Storage name or number. Required. The operand must be Name, Poslnteger, 
ParenthesizedExpression, SNA, or SNA*Parameter. 

SAVAIL MotorPool 

SAVEVALUE Block changes the value of a Savevalue Entity. 
SAVEVALUE A,B 

A - Savevalue Entity number. Required. May be followed by + or - to indicate addition or 
subtraction to existing value. Required. The operand must be Name, Poslnteger, 
ParenthesizedExpression, SNA, or SNA*Parameter, followed by +, -, or Null. 

B - The value to be stored, added, or subtracted. Required. The operand must be Name, 
Number, String, ParenthesizedExpression, SNA, or SNA*Parameter. 

SAVEVALUE Account,99.95 

SAVEVALUE The_Bard,"A rose by any other name ..." 
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SCAN Block passes information from a Transaction Group 
member to the Active Transaction. 

SCAN O A,B,C,D,E,F 

O - Conditional operator. Relationship of B to C for the Transaction Group member to be 
chosen. These choices are explained below. Optional. The operator must be Null, E, G, GE, 

L, LE, MAX, MIN, or NE. 

A - Transaction Group number. Group whose members will be scanned. Required. The 
operand must be Name, Poslnteger, ParenthesIzedExpresslon, SNA, or SNA*Parameter. 

B - Test value. PR or Parameter number. The member attribute which determines whether 
the Group member Transaction should be selected. It is evaluated with respect to the 
Transaction Group member. Optional. The operand must be PR or Null, Name, Poslnteger, 
ParenthesIzedExpresslon, SNA, or SNA*Parameter. 

C - Reference value. The value against which the B Operand is compared. The default is 0. 
Optional. The operand must be Null, Name, Number, String, ParenthesIzedExpresslon, SNA, 
or SNA*Parameter. 

D - Retrieved value. PR or Parameter number. The member attribute which is to be assigned 
to a Parameter of the Active Transaction. It is evaluated with respect to the Transaction 
Group member. Required. The operand must be PR, Name, Poslnteger, 
ParenthesIzedExpresslon, SNA, or SNA*Parameter. 

E - Receiving Parameter number. The Parameter number of the entering Transaction which 
will receive the value retrieved from Operand D. Required. The operand must be Name, 
Poslnteger, ParenthesIzedExpresslon, SNA, or SNA*Parameter. 

F - Alternate Block number. The alternate destination for the entering Transaction. Optional. 
The operand must be Null, Name, Poslnteger, ParenthesIzedExpresslon, SNA, or 
SNA ^Parameter. 

SCAN MAX Inventory,P$Price„P$PartNumber,100 
SCAN E Lot11,PartNum,127,Price,Price,Phone 

The conditional operator may be E, G, GE, L, LE, MAX, MIN, or NE. If no conditional operator 
is used, E (equality) is assumed. When the condition is true, the Transaction being tested is 
selected 

SEEK Block sets the Current Line Position of a Data Stream. 
SEEK A,B 

A - New Current Line Position. Required. The operand must be Name, Poslnteger, 
ParenthesIzedExpresslon, SNA or SNA*Parameter. 

B - Data Stream Entity. Optional. The operand must be Null, Name, Poslnteger, 
ParenthesIzedExpresslon, SNA or SNA*Parameter. 

SEEK 20,Data_Base 
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SEIZE Block When the Active Transaction attempts to enter a 
SEIZE Block, it waits for or acquires ownership of a Facility 
Entity. 

SEIZE A 

A - Facility name or number. Required. The operand must be Name, Poslnteger, 
ParenthesizedExpression, SNA, or SNA*Parameter. 

SEIZE Tellerl 

SELECT Block chooses an entity and places its entity number in 
a Parameter of the Active Transaction. 

SELECT O A,B,C,D,E,F 

O - Conditional operator or logical operator. These choices are explained below. Required. 
The operator must be FNV, FV, I, LS, LR, Nl, NU, SE, SF, SNE, SNF, SNV, SV, U, E, G, GE, 
L, LE, MIN, MAX, or NE. 

A - Parameter name or number to receive the number of the selected entity. Required. The 
operand must be Name, Poslnteger, ParenthesizedExpression, SNA, or SNA*Parameter. 

B - Lower entity number. Required. The operand must be Name, Poslnteger, 
ParenthesizedExpression, SNA, or SNA*Parameter. 

C - Upper entity number. Required. The operand must be Name, Poslnteger, 
ParenthesizedExpression, SNA, or SNA*Parameter. 

D - Reference value for E Operand when in Conditional Mode. Optional. The operand must 
be Name, Number, String, ParenthesizedExpression, SNA, or SNA*Parameter. Not used with 
MAX or MIN. 

E - SNA class name. Entity attribute specifier for Conditional Mode tests. Required only for 
Conditional Mode. The type of SNA implies the entity type. You do not specify the entity 
number in Operand E. This is done automatically as the entity number range is searched. You 
may use any entity SNA class. Optional. The operand must be Null or entitySNAclass. 

F - Alternate Block number. The destination Block if no entity is selected. Optional. The 
operand must be Null, Name, Poslnteger, ParenthesizedExpression, SNA, or 
SNA ^Parameter. 

SELECT SNF Not_Full,Bm1,Bin3 

10 Binl EQU 1 
20 Bin2 EQU 2 
30 Bin3 EQU 3 
40 Binl STORAGE 11 
50 Bin2 STORAGE 1000 
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60 Bin3 STORAGE 150 


100 SELECT SNF,3,Bin1,Bin3,„No_Room 

Either a conditional operator or a logical operator is required. The logical operator may be 
FNV, FV, I, LS, LR, Nl, NU, SE, SF, SNE, SNF, SNV, SV, or U. When the logical operator is 
true, the entity being tested is selected. 

Either a conditional operator or a logical operator is required. The conditional operator may be 
E, G, GE, L, LE, MAX, MIN, or NE. The conditions are defined as follows: 

SPLIT Block creates Transactions in the same Assembly Set as 
the Active Transaction. 

SPLIT A,B,C 

A - Count. Number of related Transactions to be created. Required. The operand must be 
Name, Poslnteger, ParenthesizedExpression, SNA, or SNA*Parameter. 

B - Block number. Destination for new Transactions. Optional. The operand must be Null, 
Name, Poslnteger, ParenthesizedExpression, SNA, or SNA*Parameter. 

C - Parameter number. Parameter to receive serial number. Optional. The operand must be 
Null, Name, Poslnteger, ParenthesizedExpression, SNA, or SNA*Parameter. 

SPLIT 1 

SPLIT 3,P20,20 
SPLIT 3,Pro,17 

SUNAVAIL Block ensures that a Storage Entity is in the 
unavailable state. 

SUNAVAIL A 

A - Storage name or number. Required. The operand must be Name, Poslnteger, 
ParenthesizedExpression, SNA, SNA*Parameter. 

SUNAVAIL MotorPool 

TABULATE Block triggers the collection of a data item in a Table 
Entity. 

TABULATE A,B 

A - Table Entity name or number. Required. The operand must be Name, Poslnteger, 
ParenthesizedExpression, SNA, or SNA*Parameter. 
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B - Weighting factor. Optional. The operand must be Null, Name, Number, 
ParenthesizedExpression, SNA, or SNA*Parameter. 

TABULATE Sales 

TERMINATE Block removes the Active Transaction from the 
simulation and optionally reduces the Termination Count. 

TERMINATE A 

A - Termination Count decrement. Default is 0. Optional. The operand must be Null, Name, 
Poslnteger, ParenthesizedExpression, SNA, or SNA*Parameter. 

TERMINATE 1 

TEST Block compares values, normally SNAs, and controls the 
destination of the Active Transaction based on the result of the 
comparison. 

TEST O A,B,C 

O - Relational operator. Relationship of Operand A to Operand B for a successful test. 
Required. The operator must be E, G, GE, L, LE, or NE. 

A - Test value. Required. The operand must be Name, Number, String, 
ParenthesizedExpression, SNA, or SNA*Parameter. 

B - Reference value. Required. The operand must be Name, Number, String, 
ParenthesizedExpression, SNA, or SNA*Parameter. 

C - Destination Block number. Optional. The operand must be Null, Name, Poslnteger, 
ParenthesizedExpression, SNA, or SNA*Parameter. 

TEST G Cl,70000 

TEST G Q$Teller1_Line,Q$Teller2_Line Jellerl 

TRACE Block turns on the Trace Indicator of the Active 
Transaction. 

TRACE 

TRANSFER Block causes the Active Transaction to jump to a 
new Block location. 

TRANSFER A,B,C,D 

A - Transfer Block mode. Described below. Optional. The operand must be BOTH, ALL, 
PICK, FN, P, SBR, SIM, fraction, Name, Poslnteger, ParenthesizedExpression, SNA, 
SNA*Parameter, or Null. 
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B - Block number or location. Parameter name or number when in P Mode. Optional. The 
operand must be Null, Name, Poslnteger, ParenthesizedExpression, SNA, or 
SAM ^Parameter. 


C - Block number or location. Increment value in FN or P Mode. Optional. The operand must 
be Null, Name, Poslnteger, ParenthesizedExpression, SNA, or SNA*Parameter. 

D - Block number increment for ALL Mode. Default is 1. Optional. The operand must be Null, 
Name, Poslnteger, ParenthesizedExpression, SNA, or SNA*Parameter. 


Unconditional Mode 

TRANSFER ,New_Place 

Fractional Mode 

TRANSFER .75„New_Place 

Both Mode 

TRANSFER BOTH,First_Place,Second_Place 

All Mode 

TRANSFER ALL,First_Place,Last_Place,2 

Pick Mode 

TRANSFER PICK,First_Place,Last_Place 

Function Mode 

TRANSFER FN,Func1,5 

Parameter Mode 

TRANSFER P,Placemarker,1 

Subroutine Mode 

TRANSFER SBR,New_Place,Placemarker 

Simultaneous Mode 

TRANSFER SIM,Nodelay_Place,Delay_Place 

UNLINK Block removes Transactions from the User Chain of a 
Userchain Entity. 
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UNLINK O A,B,C,D,E,F 

O - Relational operator. Relationship of D to E for removal to occur. These choices are 
explained below. Optional. The operator must be Null, E, G, GE, L, LE or NE. 

A - User Chain number. User Chain from which one or more Transactions will be removed. 
Required. The operand must be Name, Poslnteger, ParenthesizedExpresslon, SNA, or 
SNA ^Parameter. 

B - Block number. The destination Block for removed Transactions. Required. The operand 
must be Name, Poslnteger, ParenthesizedExpresslon, SNA, or SNA*Parameter. 

C - Removal limit. The maximum number of Transactions to be removed. If not specified, ALL 
is used. Optional. The operand must be ALL, Null, Name, Poslnteger, 
ParenthesizedExpresslon, SNA, or SNA*Parameter. 

D - Test value. The member Transaction Parameter name or number to be tested, a Boolean 
variable to be tested, or BACK to remove from the tail of the chain. Optional. The operand 
must be Null, Name, Poslnteger, ParenthesizedExpresslon, SNA, SNA*Parameter or BACK. 

E - Reference value. The value against which the D Operand is compared. Optional. The 
operand must be Null, Name, Number, String, ParenthesizedExpresslon, SNA, or 
SNA*Parameter. Operand E is not used if Operand D is a Boolean Variable. 

F - Block number. The alternate destination for the entering Transaction. Optional. The 
operand must be Null, Name, Poslnteger, ParenthesizedExpresslon, SNA, or 
SNA *Parameter. 

UNLINK OnHold,Reentry,1 

The relational operator may be E, G, GE, L, LE, or NE. If no relational operator is used, E 
(equality) is assumed. When the relationship is true and the limit condition has not been 
reached, the Transaction being tested is removed from the User Chain 

UNTRACE Block turns off the Trace Indicator of the Active 
Transaction. 

UNTRACE 
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GPSS Jfbl (2) 

BVAR1ABLE Command defines a Bvariable Entity. 

NAME BVARIABLE X 

NAME - Entity Label for this entity. Required. The field must be Name. 

X - Expression. Required. Must be Expression. Expressions are discussed in Section 3.4. 

LINE11 BVARIABLE (BV$CLK’AND’BV$PHASE2) 

CLEAR Command returns the simulation to the unused state. 
CLEAR A 

A - ON or OFF. If the A Operand is omitted, ON is assumed. Optional. The operand must be 
ON, OFF or Null. 

CONDUCT Command begins an experiment. 

CONDUCT A 

A - PLUS Experiment Procedure Call. Optional. The operand must be ProcedureCall. 

CONDUCT MyExperiment( NumberOfTellers, StartingReplicateNumber) 

CONTINUE Command causes a halted simulation to resume. 
CONTINUE 

EQU Command evaluates an Expression and assigns the result 
to a Named Value. 

NAME EQU X 

NAME - Named Value to receive a value. Required. The field must be Name. 

X - Expression. Required. Must be Expression. Expressions are discussed in Section 3.4. 

Price EQU 19.95 

EXIT Command concludes the GPSS World Session. 

EXIT 

FUNCTION Command defines the rules for a table lookup. 
NAME FUNCTION A,B 
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NAME - Entity Label this entity. Required. The field must be Name. 

A - Function argument. Required. The operand must be Name, Postnteger, String, 
ParenthesizedExpression, SNA, or SNA*Parameter. 

B - Function type (one letter) followed immediately by the number of data pairs in the 
Function Follower Statements. Required. 

Type C Functions 

Output FUNCTION V$lnput,C3 
1.1,10.1/20.5,98.7/33.3,889.2 
Xpdis FUNCTION RN200,C24 

0,0/.1,. 104/.2,. 2221.3,.3551A, .509/5, .69/6,.915/7,1,2/.75,1.38 
.8,1.6/. 84,1.83/.88,2.12/.9,2.3/. 92,2.52/.94,2.81/.95,2.99/. 96,3.2 
.97,3.5/.98,3.9/.99,4.6/.995,5.3/.998,6.2/.999,7/.9998,8 

Type D Functions 

Dlisl FUNCTION X$A2,D5 
1.1,6.9/2.1,7/6.33,9.4/7,10/9.9,12.01 
Rani FUNCTION RN1.D5 
0,0/. 2,7.2/.4,6.667/. 8,9.92/1.0,10 

Type E Functions 

Edisc FUNCTION X$QRA,E5 

1,S$Stor1/3,S$Stor2/5,S$Stor3/9,S$Stor5/10,S$Stor6 

Type L Functions 

Listtype FUNCTION Q$Barber,L5 
1 ,PAR1/2,PAR2/3,PAR3/4,PAR4/5,PAR5 

Type M Functions 

Mlist FUNCTION X$Name1,M5 

1,Q$Nnam1/2,Q$NamX/3,Q$Nam4/4,Q$Nam6/5,F$Tan1 

FVARIABLE Command defines a "floating point arithmetic" 
Variable Entity. 
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NAME FVARIABLE X 


NAME - Entity Label for this entity. Required. The field must be Name. 

X - Expression. Required. Expressions are discussed in Section 3.4. 

VAR1 FVARIABLE 5#LOG(Q$WAITINGLINE) 

HALT Command interrupts the simulation and purges the 
Command Queue. 

HALT 

INCLUDE Command Translates a file of Model Statements. 
INCLUDE A 

A - Filespec. A string representing the file specification of the Secondary Model File or 
Command List to be Translated. Required. Operand must be String. 

INCLUDE "SAMPLE1.GPS" 

INITIAL Command initializes a Logicswitch Entity, Savevalue 
Entity, or an element of a Matrix Entity. 

INITIAL A,B 

A - Logicswitch, Savevalue, or Matrix element specified as SNA. Operand A must have the 
form of an LS, X, or MX class SNA. Required. The operand must be LS Poslnteger, 

LS $Name, XPosInteger, X$Name, M XPostnteger(m,n) or MX$Name(m,n). Coordinates ( m,n) 
must be Name or Poslnteger. 

B - Value to be assigned. The default is 1. Optional. The operand must be Null, Number, 
String or Name. 

INITIAL X$Quote,"Now is the time ... " 


INITIAL MX$lnventory(Part_39,Stocklevel),200 

MATRIX Command defines a GPSS Matrix Entity. 
NAME MATRIX A,B,C 

NAME - Entity Label for this entity. Required. The field must be Name. 

A - Unused field (for compatibility with older GPSS implementations). 

B - Number of matrix rows. Required. The operand must be Poslnteger. 

C - Number of matrix columns. Required. The operand must be Poslnteger. 
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Inventory MATRIX ,1000,5 


QTABLE Command initializes a queue time frequency 
distribution table. 

NAME QTABLE A,B,C,D 

NAME - Entity Label for this entity. Required. The field must be Name. 

A - Name of Queue Entity. Required. The operand must be Poslnteger or Name. 

B - Upper limit of first frequency class. The maximum argument which causes the first 
frequency class to be updated. Required. The operand must be Number or String. 

C - Size of frequency classes. The difference between the upper limit and lower limit of each 
frequency class. Required. The operand must be Number or String. 

D - Number of frequency classes. The operand must be Poslnteger. 

WaitTimes QTABLE WaitingLine,100,100,10 

REPORT Command causes a report to be created immediately. 
REPORT A,B 

A - Must be Null. 

B - NOW, to write a Standard Report, immediately. Optional, the operand must be NOW or 
Null. 

RESET Command marks the beginning of a measurement 
period. 

RESET 

RMULT Command sets the seeds for random number 
generators. 

RMULT A,B,C,D,E,F,G 


A - Seed for random number generator number 1. Optional. The operand must be Null, or 
Poslnteger. 

B - Seed for random number generator number 2. Optional. The operand must be Null, or 
Poslnteger. 

C - Seed for random number generator number 3. Optional. The operand must be Null, or 
Poslnteger. 

D - Seed for random number generator number 4. Optional. The operand must be Null, or 
Poslnteger. 
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E - Seed for random number generator number 5. Optional. The operand must be Null, or 
Poslnteger. 

F - Seed for random number generator number 6. Optional. The operand must be Null, or 
Poslnteger. 

G - Seed for random number generator number 7. Optional. The operand must be Null, or 
Poslnteger. 

RMULT ,,111 

SHOW Command sends an Expression for evaluation by the 
Simulation Object, and writes the result in the Status Line. 

SHOW X 

X - Expression. 

SHOW 2#LOG(Q$Barber) 

SHOW Cl 

SHOW 4#(SQR(2)+SIN(C1)) 

SHOW Nl A W$Chair 

START Command begins a simulation. 

START A,B,C,D 

A - Termination count. Required. The operand must be Poslnteger. 

B - Printout operand. NP for "no printout". Default is to print a standard report. Optional. The 
operand must be NP or Null. 

C - Not used. Kept for compatibility with older dialects of GPSS. 

D - Chain printout. 1 to include the CEC and FEC in the standard report. Optional. The 
operand must be Null, or Poslnteger. 

START 1000,„1 

STEP Command causes the simulation to proceed a specified 
number of Block entries. 

STEP A 

A - Block entry count. Required. A must be a positive integer, more formally, Poslnteger. 
STEP 1 

STOP Command sets or removes a Stop Condition. 
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STOP A,B,C 


A - Transaction number. A must be a positive integer. If the A Operand is omitted, any 
Transaction number will satisfy the condition. Optional. The operand must be Null, or 
Poslnteger. 

B - Block number. If the B Operand is omitted, any Block will satisfy the condition. Optional. 
The operand must be Null, Name, or Poslnteger. 

C - ON or OFF. If the C Operand is omitted, ON is assumed. Optional. The operand must be 
ON, OFF or Null. 

STOP 100,52 

STOP 

STOP „OFF 
STOP 2 
STOP ,Chair 
STOP ,Chair,OFF 

STORAGE Command defines a Storage Entity. 

NAME STORAGE A 

NAME - Entity Label for this entity. Required. The field must be Name. 

A - Total storage capacity. Required. The operand must be Poslnteger. 

MotorPool STORAGE 20 

TABLE Command initializes a frequency distribution table. 
NAME TABLE A,B,C,D 

NAME - Entity Label for this entity. Required. The field must be Name. The length of a Table 
name is limited to 32 characters. 

A - Table argument. The data item whose frequency distribution is to be tabulated. Required. 
The operand must be ParenthesizedExpresslon, SNA or SNA*Parameter. 

B - Upper limit of first frequency class. The maximum argument which causes the first 
frequency class to be updated. Required. The operand must be Number or String. 

C - Size of frequency classes. The difference between the upper limit and lower limit of each 
frequency class. Required. The operand must be Number or String. 

D - Number of frequency classes. Required. The operand must be Poslnteger. 

SalesTable TABLE P$Price,9.95,10,10 
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VARIABLE Command defines an arithmetic Variable Entity. 


NAME VARIABLE X 

NAME - Entity Label for this entity. Required. The field must be Name. 
X - Expression. Required. Expressions are discussed in Section 3.4. 
Varl VARIABLE 5#LOC(Q$WaitingLme) 
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SNAs available in GPSS World: 


• A1 - Assembly Set of the Active Transaction. Integer value. 

• AC1 - Value of absolute system clock. Simulated time since last CLEAR. Real value. 

• B MEntnum - Result of evaluating Boolean Variable Entity Entnum. Real value. 

• Cl - Value of relative system clock. Simulated time since last RESET. Real value. 

• CA Entnum - Average Userchain content. The time weighted average number of chained 
Transactions for Userchain Entnum. Real value. 

• CC Entnum - Total Userchain entries. The count of all Transactions chained to Userchain 
Entnum. Integer value. 

• CH Entnum - Current Userchain content. The current number of Transactions chained to 
Userchain Entnum. Integer value. 

• CM Entnum - Maximum Userchain content. The maximum number of T ransactions chained 
to Userchain Entnum. The "high water mark". Integer value. 

• CT Entnum - Average Userchain residence time. The average duration of Transactions at 
Userchain Entnum. Real value. 

• F Entnum - Facility busy. If Facility Entity Entnum is currently busy, F Entnum returns 1. 
Otherwise F Entnum returns 0. Integer value. 

• FC Entnum - Facility capture count. The number of times Facility Entity Entnum has been 
SEIZEd or PREEMPTed by a Transaction. Integer value. 

• FI Entnum - Facility Entnum interrupted. If Facility Entity Entnum is currently preempted, 

FI Entnum returns 1. Otherwise FI Entnum returns 0. Integer value. 

• FN Entnum - Function. Result of evaluating Function Entity Entnum . Real value. 

• FR Entnum - Facility utilization. The fraction of time Facility Entity Entnum has been busy. 

FR Entnum is expressed in parts-per-thousand and therefore returns a value 0-1000, 
inclusive. May be nonintegral. Real value. 

• FT Entnum - Average Facility holding time. The average time Facility Entity Entnum is 
owned by a capturing Transaction. Real value. 

• FV Entnum - Facility in available state. F MEntnum returns 1 if Facility Entity Entnum is in the 
available state, 0 otherwise. Integer value. 

• GUEntum - Numeric Group count. GN Entnum returns the membership count of Numeric 
Group Entnum. Integer value. 

• GT Entnum - Transaction Group count. GT Entnum returns the membership count of 
Transaction Group Entnum. Integer value. 
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• LS Entnum - Logicswitch set. LS Entnum returns 1 if Logicswitch Entity is in the "set" state, 0 
otherwise. Integer value. 

• MB Entnum - Match at Block. MB Entnum returns a 1 if there is a Transaction at Block 
Entnum which is in the same Assembly Set as the Active Transaction. MB Entnum returns a 0 
otherwise. Integer value. 

• MP Parameter - Transit Time, Parameter. Current absolute system clock value minus value 
in Parameter Parameter. Real value. 

• MXEntnum(m,r\) - Matrix Savevalue. The value in row m, column n of Matrix Entity Entnum 
is returned. In Matrices of more than 2 dimensions, all other indices are assumed to be 1. 
Unlike MX class SNAs, PLUS Expressions can refer to any element of a higher dimension 
matrix. 

• Ml - Transit time. Ml returns the absolute system clock minus the "Mark Time" of the 
Transaction. Real value. 

• N Entnum - Block entry count. The total number of Transactions which have entered Block 
Entnum is returned. Integer value. 

• P Parameter or * Parameter - Parameter value. P Parameter or * Parameter returns the value 
of Parameter Parameter of the Active Transaction. Integer, real, or string value. 

Indirect addressing uses the notation SNA*Parameter. 

• PR - Transaction priority. The value of the priority of the Active Transaction. Integer value. 

• Q Entnum - Current Queue content. The current count value of Queue Entity Entnum. 

Integer value. 

• QA Entnum - Average Queue content. The time weighted average count for Queue Entity 
Entnum. Real value. 

• QC Entnum - Total Queue entries. The sum of all entry counts for Queue Entity Entnum. 
Integer value. 

• QM Entnum - Maximum Queue content. The maximum count of Queue Entity Entnum. The 
"high water mark". Integer value. 

• QT Entnum - Average Queue residence time. The time weighted average of the count for 
Queue Entity Entnum. Real value. 

• Q XEntnum - Average Queue residence time excluding zero entries. The time weighted 
average of the count for Queue Entity Entnum not counting entries with a zero residence 
time. Real value. 

• QZ Entnum - Queue zero entry count. The number of entries of Queue Entity Entnum with a 
zero residence time. Integer value. 

• R Entnum - Available storage capacity. The storage content (or "tokens") available for use 
by entering Transactions at Storage Entity Entnum. Integer value. 

• RN Entnum - Random number. RN Entnum returns a random integer 0-999 from Random 
Number Generator Entnum. Integer value. 
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• S Entnum - Storage in use. S Entnum returns the amount of storage content (or "tokens") 
currently in use by entering Transactions at Storage Entity Entnum. Integer value. 

• SA Entnum - Average storage in use. SA Entnum returns the time weighted average of 
storage capacity (or "tokens") in use at Storage Entity Entnum. Real value. 

• SC Entnum - Storage use count. Total number of storage units that have been acquired 
from Storage Entity Entnum. Integer value. 

• SE Entnum - Storage empty. SE Entnum returns 1 if Storage Entity Entnum is completely 
available, 0 otherwise. Integer value. 

• SF Entnum - Storage full. SF Entnum returns 1 if Storage Entity Entnum is completely used, 

0 otherwise. Integer value. 

• SR Entnum - Storage utilization. The fraction of total usage represented by the average 
storage in use at Storage Entity Entnum. SREntnum is expressed in parts-per-thousand and 
therefore returns a value 0-1000, inclusive. May be nonintegral. Real value. 

• SM Entnum - Maximum storage in use at Storage Entity Entnum. The "high water mark". 
Integer value. 

• STEntnum - Average holding time per unit at Storage Entity Entnum. Real value. 

• S VEntnum - Storage in available state. SVEntnum returns 1 if Storage Entity Entnum is in 
the available state, 0 otherwise. Integer value. 

• TB Entnum - Nonweighted average of entries in Table Entity Entnum. Real value. 

• TC Entnum - Count of nonweighted table entries in Table Entity Entnum. Integer value. 

• TD Entnum - Standard deviation of nonweighted table entries in Table Entity Entnum. Real 
value. 

• TGI - Remaining Termination Count. TGI returns the count that is decremented by 
TERMINATE Blocks with a positive A operand. This value is initialized by START Statements 
and indicates completion of the simulation when it is 0. Integer value. 

• V Entnum - Result of evaluating arithmetic or floating point Variable Entity Entnum. Real 
value. 

• W Entnum - Current Block count. The current number of Transactions in Block Entity 
Entnum. Integer value. 

• XEntnum - Savevalue. The value of Savevalue Entity Entnum is returned. Integer, real, or 
string value. 

• XN1 - Active Transaction number. The Transaction number of the Active Transaction is 
returned. Integer value. 

• Z1 - Free memory. Value returned by the Operating System. Integer value. 

Special rules apply when a simulation is run in GPSS/PC Compatibility Mode. This 
are discussed more fully below. 
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GPSS JU& (4) 


Operators 

Operators are used to combine data elements in Expressions. Data are coerced if a specific 
type is required by the operator. For example, if a numeric operation is to be performed on a 
variable with a string value, the numeric equivalent derived from the characters in the string is 
used. 


A Setting is available in the Simulation Page of the Settings Notebook which switches the 
roles of the [*] operator and the [#] operator. 

The operators used in GPSS World are: 

A Exponentiation. A A B returns A raised to the power of B. 

# (or *) Multiplication. A # B returns the numeric product of A and B. 

/ Division. A / B returns the quotient of A divided by B. 

\ Integer Division. A \ B returns the result of integer division of A by B. 

@ Integer Remainder. A @ B returns the modulo division of A by B. 

“ Subtraction. A - B returns the difference of A and B. 

+ Addition. A + B return the sum of A and B. 

> = ‘GE’ Greater Than or Equal To. A >= B returns 1 if A is numerically greater than or equal 
to B, 0 otherwise. 

< = ‘LE’ Less Than or Equal To. A <= B returns 1 if A is numerically less than or equal to B, 

0 otherwise. 

> ‘G’ Greater Than. A > B returns 1 if A is numerically greater than B, 0 otherwise. 

< ‘L’ Less Than. A < B returns 1 if A is numerically less than B, 0 otherwise. 

= ‘E’ Equal A = B returns 1 if A is numerically equal to B, 0 otherwise. 

!= ‘NE’ Not Equal. A != B returns 1 if A is numerically different from B, 0 otherwise. 

& ‘AND’ Logical And. A & B returns 1 if and only if both A and B are non zero, 0 otherwise. 

| ‘OR’ Logical Or. A ‘OR’ B returns 1 if A or B or both are non zero, 0 otherwise. 
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Precedence 


When Expressions are evaluated, the precedence of operators determines the order of 
operations. An operator with a higher precedence is evaluated before an operator with a 
lower precedence. The precedence of operators is as follows, from highest to lowest: 

A Exponentiation 

# (or *) / \ Multiplication, Division, Integer Division 
@ Integer Remainder 

- + Addition, Subtraction 

>= <= > < Comparison Operators 

— != Equal, Not Equal 
& Logical And 

| Logical Or 
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GPSS J^l (5 





PRIORITY 



SAVEVALUE 





UNLINK 
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IgJ ALaila. a ciAjL^.1 j aLLJI 
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r* \\ jEt 1' L '^ ^ ^ cL^ud/l r -\.. a 

M 422/-* 1421 JjVI J—ill Jdid 
( 1 sl£Udl jjL ) duo 241 did 

dilc-Lai 3 (j-«J>^ 


;<Ll1Ull <UluuV) ft-lAAi LJ ]C’ (—L^l 


:JjSn Jtj^t 

aJ Adlill Linear Congruential Method AJadll ^Lkill Jjjia D* ^§\ jl£ 121 ^ (' 

;Aldd 


a) X t = (l 3 X m +13) (mod 16) 
Z>)X ; =(l2X M +13)(modl6) 
c)X,=(l3X M +12)(modl6) 


0.488 0.226 
0.372 0.543 
0.404 0.549 


0.221 

0.483 

0.203 


0.043 

0.050 

0.990 


;Adldl Adij2i*JI d^c-bll (i_i 

0.055 0.743 0.081 0.685 0.364 0.012 

0.628 0.966 0.750 0.697 0.764 0.040 

0.155 0.079 0.789 0.462 0.795 0.190 


;A212]| a \ ■ >! jdl jn-vi £J^xs -J' ^ 1-0' 




H 0 : ^□C/[0,1] 

H,: *,-f/[ 0 ,l] 

:i Aia ji>ji 

ojd ^ Adijd*JI aIac V' j Inverse Transform Method ikj=dill “^j^ 3 (I 

Exponential Distribution ^ j^c. ^ Ajoud. 2j JjVI Jlj^ll <_> (<-_i) 

;Aj-a£ljj £jjjj aJIaj 

\l-e~ Ax , x>0 
| 0, x < 0 

^aII ^ (J4^1 (JliaC. 1 CIiI^a 2l2btJ 4-JUill CliLjLnll 

50 


F(X): 


0 

0 

2 

0 

0 


2 

0 

1 

1 

0 


0 

0 

0 

0 


0 

2 

1 

1 


0 

0 

0 

0 


1 

1 

0 

0 


0 

0 

0 

3 


1 

1 

0 

0 


1 

0 

0 

1 


1 

1 

0 

1 


0 

0 

0 

0 


1 

0 

1 

0 


.1^.jl CjULuJI ^-aLl-g 

.Idajl diliLdl Empirical Distribution 

uoC- "bSL&\ 4Jl UjAJ ^L_l^ filial I gjjllj La-W *U*ia 
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MTB > 

set 

cl 



DATA> 

0 

2 

0 

0 

DATA> 

0 

0 

0 

2 

DATA> 

2 

1 

0 

1 

DATA> 

0 

1 

0 

1 

DATA> 

0 

0 



DATA> 

end 




MTB > 

tally 

cl; 


SUBC> 

perc; 



SUBC> 

cump. 




;A_ivi jaaJI CibU .^1 

: JU1LS Minitab ^ Worksheet <-U=- avLaj oUlull Jaa j yjl 


0 10 1 

0 10 1 

0 0 0 0 

0 0 3 0 


110 1 
0 10 0 
0 0 0 1 
110 0 


' Act^a fl ~ V 1A ^JUflfl jljSflj Ufl '. jljSfl (jjSfl ^Lflll JAyl 


^jflll ^9 Jj^ifl ^JflA jia. All jjl.Ac j CiljA AAC ^gjl j jjfl. l l J A'dll AaSaaII ^adil! (_£jflvfl (C 1 ) lIjVI AjAflJl 
.AcLaJI £avaa!1 ^Jaa ill jljSflil 0‘ ill 'ill AjAflJl j ^,Uj ill jljSjll ,_£java ^jlflil AjAflJl tAvljll 

Summary Statistics for Discrete Variables 


Cl Percent CumPct 

0 62.00 62.00 

1 30.00 92.00 

2 6.00 98.00 

3 2.00 100.00 

^(32) AjAflJl ^9 Avljll ^jflll <^9 (Jj^jifl ^JAA ^)9v Ajl (JUacl Cil ja AAC j i' .fl l l jjAjaII AuSaaII ^sAill a -J-i i 

aJIa o3a j (C3) ajaxI! ( 100 AaajaaII ciljl jSiil a.ajji'9 ) l.g.jic. AajaaII Ay...ill CjIjIjSaIIj 

Avljll ^jflll ^ (Jjj-ifl jia. ^ JUacl Oil ja AAC .^jl j lj ja. l l jjiflAll -til Al^y 1 aJjSII 

MTB > set c2 
DATA> 0123 
DATA> end 
MTB > set c3 
DATA> .62 
DATA> .3 
DATA> .0 6 
DATA> .02 
DATA> end 

((31) Avljll Jjjaj jjj jiv aJI (jLiac.) CjI ja AAc ^gjljj 'j jfl l l jjaIaII AOSaaII ( a-Jiil ja *daA9 50 dybu 

Iajj 50 &Aa 1 jiflvll All oISIva Jlafl oAAj (C4) ^ l.g.fl..jAaij (C3) ellVlA'i^VI ^IAvAajL 

MTB > rand 50 c4; 

SUBC> disc c2 c3. 

JlflllS fllSl-VA.ll t -k ;i\l A.,i.uj’i1| CjIjI jSflll Avjj 

MTB > tally c4; 

SUBC> perc. 

Summary Statistics for Discrete Variables 

C4 Percent 
0 68.00 
1 28.00 
2 2.00 
3 2.00 

A Ac. (_jjl jj.la.ll jjajaII AflH.Atv.yi aJjSH aJIa oAA j (C5) ^ oISI.vaII jiflill AjjJaII A.;uji|1| CjIjIjSjII <Ja.Aj 

(oAALLjII) oISI.vaII Avljll ^jflll (Jjjl jflfl jtv All (JUacl CjIja 


MTB > set c5 

DATA> .68 .28 .02 .02 

DATA> end 

Ail ja AAc ^gjljj. ' flfl. l l jjaIaII AfllUivyi Aj'iSil aJIa jl AfljjL^all A-ulajill jLjli.V jl£ ajja jl.nAle jV 1 ^jifl 
jjAjaII aJIaavVI aJjSJI Alb (jc i—ilflAty (oAALaaII) oISIva'I Avljll ^jjll (Jjjflfl jflfl jia. AJI (JUacl 

Axjfl-allfl (JjVI JljAull ^-9 Ajj.-vaII j Ajt9jflAll Avljll j»jflll ^^5 cJj^JAfl jflfl jiv All Jl.Acl CiljA AAc ^jljj. A fl. i l 
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f ( p ,- E,y 

An -1 Z_l r 
i= 1 

kl ^jj^ a-u-aryj i^kill j^VI tAjcajlall ^aall iSy^ C3 j SaaL 44I ^ajall (35 tiu.-*. 

MTB > let kl=sum((c5-c3)**2/c3) 

K1 0.0338065 

4j jas. . “ \ -\ 3 -A A^ J‘-^-'o 3 £A^)-a A-cu® ^A o3a 

MTB > cdf kl k2; 

SUBC> chis 3. 

MTB > let k3=l-k2 
MTB > print k3 

Data Display 

K3 0.998363 

JSi (k2) 0.00163651 j* 0.0338065 3-£l JU»=J) UjU| J) 0.998363 3^1— >-»5 ^j 

AjjwJI AjjJ=i jail jaajiV (ji ( 0.025 l>° 
Ajt-U^all L-u.g.Tv'i Ajllall jxiljVl 

E ( x )=H x iP( x >) 

/=1 

MTB > let k4=sum(c2*c3) 

MTB > let k5=sum(c2*c5) 

MTB > print k4 k5 

(k5 A-oj 3) 0.38 (^A alSU^H CjULuII Ajiijiall 4. .a jail j (]<4 A-aJS) 0.48 ^ oAaL4a!| tjULuli Ajtijlall A-ojall 

Data Display 

K4 0.480000 

K5 0.380000 

Ajt. u^aall l, ua^. i Aullall jaljVl 

v(x) = e(x 2 )-e 2 (x ) 

MTB > let k6=sum((c2**2)*c3)-k4**2 
MTB > let k7=sum((c2**2)*c5)-k5**2 
MTB > print k6 k7 

k7 j k6 ^ -jliiUlli 

Data Display 

K6 0.489600 
K7 0.395600 

k9 j k8 ^ AjjLa^ll Cjlil jaJVI ^.■1'ax'i AjLUall ^^jtojjlll J j^Jl 

MTB > let k8=sqrt(k6) 

MTB > let k9=sqrt(k7) 

MTB > print k8 k9 

Data Display 

K8 0.699714 
K9 0.628967 
MTB > 


^jLvIa^J 1 ^ alt— ..\ 11 1 & 

^1422/^1421 ^iUll J-*ll J^l ^ JWl jUixl 
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A£.Lai 2 (j-® \ll 


(1^1^11^)^241^ 


;Au 1UM 4-LmiVl L j£- 


:JjSH Jlj*^l 

50 oAa! ^alj-21 .iAj a^I^jII j21 ^a (JjjlL jy *41 (_]llac.| dil^a ^^*1 aJIjII diLiLnll 

La^i 


0 2 0 0 
0 0 0 2 
2 10 1 
0 10 1 
0 0 


0 10 1 

0 10 1 

0 0 0 0 

0 0 3 0 


1 1 
0 1 
0 0 
1 1 


0 1 
0 0 
0 1 
0 0 


d^lk^l dllj-a AiC- .l^jl l^daj (JllaC.*^! dll^a .llxl 4_JLoi^yi AJj^II AJIj .Is. jl (I) 

JUaC-Vl dll^a J-lxl ^jLlx-all i_al^sj'iM j LlajJ Ajt3jILttll 

jJUaC-Y' dil ja Ai*J Empirical Distribution yr^j^' 5 ) jj^' “4 '- 1 ^j' ( L r 1 ) 


JljAl 

S^Sall ^a ciilALaiLi]! a^.jI 0 jljj j 50 aJI Ujai ( ) 

.(JjVt (JIjjoJI 

&AALuia]| A-iIIa'^VI aI£]| AJta A^.jj (Ja (s- 2 ) 

95% Aic. ^)±Lkl jVl J»>JI ^a Ajjju^-a]|^ Ajl^^IaIIj 
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AjlaL^. 

CjLiIaxJI djg-lx^o^y 1 ^a-ud3 


4x.Loi 2 


:t>J^' 


Jk 1422/1421 ^011 LUill (i-c-V ^411 jblkVI 

^ 1 ol£L^-all ^ ^ **'^ 241 s^Lal 


;Aa11a11 <llu,Vl gAxg. Lg k yiJ 


|(JjVl (J1 judl 

a ! x ^!1 ^ 4j*jU1<i aJjj! Linear Congruential Method AaLaJI AjLlkill Aid jkll ^aLa* 4 (i) 

X 0 = 21, a = 8,c = 47, m = 100 L»AkluL« Ja^sj aIsIa AaiIj^c. ^I3ji 

4*jlILi aJja! Multiplicative Congruential Method Aa^-Lasa]! AaLUoaII AjLjLlI ^ oVud (l_i) 
X 0 = \\l,a = 43, m = 1000 4a oVu^ ^lijl Aa!>1a CjIa AaaIj4c. ^liji a*ajI j-* 


: Ls m JI>JI 

LJ Lua Aa^As jail jbikV Kolmogorov-Smirnov *-* jj jaa^ — *-*jjjr-j-4j4 j4lkl ^Aki^l 

AaaI jiiaJl ^alijVl dljl£ 

0.136 0.513 0.844 0.681 0.154 0.239 0.888 0.090 0.631 0.245 

0.394 0.531 0.715 0.276 0.880 


fo 


*■(*)= 



1, 


. a = 0.05 4k ?V j>l [0,1 ] o jasI' jxkila g jjj l$J 

idlin' ji>ji 

AaILH jjj AJ'a AJ X ^jjljdc- JJxAa 

x <2 
2 < x < 3 


3 < x < 6 
x > 6 


-lS j 1 jdxll jAxAall A-aJ3 J 5 j- 0 AaaC. 
A_i jlkill A-qaaIIa L^a jIa^ AaaxII 1~> l 


Al j( i) 

J M 
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_& 1422/1421 2‘-^dl (JLaC.^ ^1311 J> + 4 1+i^ ^ djLjL^I 

(1 Sl£U4) C^J 241 


Linear Congruential Method 

X /+1 = ( aX i + c) mod m, i = 0,1,2,... 

R/ = —, i = 1,2,... 

m 

X 0 = 27, a = 8,c = 47, m = 100 
X, =(8x27 + 47) = 263 = 63 mod 100 

* i = + = «_ = „, 63 

m 100 

X 2 =(8x63 + 47) = 551 = 51 modl00 

ft = + = ii =0 . 5] 

- m 100 

X 3 = (8x51 + 47) = 455 = 55 modlOO 

*.=£=“.= 0.55 

J m 100 


Multiplicative Congruential Method 

X I+I = aX n mod m, i = 0,1,2,... 


R,=—J = 1,2,... 

m 

X 0 = 117,o = 43,m = 1000 
Xj =43xll7 = 5031 = 031 modl000 
031 

7?, =-= 0.031 

1 1000 

X 2 =43x031 = 1333 = 333 modlOOO 
333 

#, =-= 0.333 

- 1000 

X 3 =43x333 = 14319 = 319 mod 1000 
319 

R, = -= 0.319 

J 1000 

X 4 =43x319 = 13717 = 717modl000 
717 

R,=—— = 0.717 
4 1000 


kJjVI cJIjj-21 

' J) 


0.63,0.51,0.55 plSjVl 13) 

M 
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0.031,0.333,0.319,0.717 ^jV* 13] 


; Ly jti]| JI>J1 U»j 

t_Sjj J-IAjuJ-C_<JjJj^.ja]j^ jUi^l jjlj^. 

4, u>a^j]| jblkV 


7/ 0 :{i? 1 ,7? 2 ,...,7? iV }~C/[0,l] 

7/ 1 :{i? 1 ,i? 2 ,...,7? w }Lf/[0,l] 


C* / 4jj^)JI Clili &A&Luaa]| ^Jl ^ajj R^ ) 


;4_JUll Clil jJ-a-s.il £iii 

aVI (J-® L__L3 J j I 0jJ-a-s.il 

/? (|) <^, 2) <...<^ ( v, UJ^ 


jbxSIl 


2 0 


D = max<- R ,.. 

i<i<w TV *' 

= maxi R,, --—- 

l<i<N (9 jY 

D = max^D + ,D ^ : 3 °j3a^3' 

C_£ljj jAajuj -C_J|jjj^.ja]j^] 4-^.^)^Jl ^J^ll (JjA^. l> Z7 a 4_^.^}^Jl 4 .a jqll ^jJC. 1 4 &J^jl 

^.JoxaII 4_iixll ^-s.^.1 j AWaII (% 4jjix>Jl ^ jIlaa] 

4jjJa^)i]l l jAa2^)j lljli £) 4-^.^}^Jl A-aA^II ^ja ^£1 D 4. Ua.ll 4-plx^-a-sl Clul£ lil • 5 &jJ^^v'l 

jixA A^.jjV 4j| JJAJ Lljli D < D l -^-^ 13 .^J-Vj 1 a £J jjJ ^ja ^jlj 4jJxJl ^jl Ajj^x^-all 

•A^' {7?1 ,R 2 ,...,R N } jJJ 

lJj-^ ^ 4jLi.y' 


R(i) 


1) 1 


l/N 

(1-1 )/N 

R(l)-(l/N) ((1-1 )/N)-R(l) 

|R(i)-(i/N)| 

|((I-1)/N)-R(I)| 

0.09 

1 

0.0667 

0 

0.02333 

-0.09 

0.023333 

0.09 

0.136 

2 

0.1333 

0.0667 

0.00267 

-0.0693333 

0.002667 

0.069333333 

0.154 

3 

0.2 

0.1333 

-0.046 

-0.0206667 

0.046 

0.020666667 

0.239 

4 

0.2667 

0.2 

-0.0277 

-0.039 

0.027667 

0.039 

0.245 

5 

0.3333 

0.2667 

-0.0883 

0.02166667 

0.088333 

0.021666667 

0.276 

6 

0.4 

0.3333 

-0.124 

0.05733333 

0.124 

0.057333333 

0.394 

7 

0.4667 

0.4 

-0.0727 

0.006 

0.072667 

0.006 

0.513 

8 

0.5333 

0.4667 

-0.0203 

-0.0463333 

0.020333 

0.046333333 

0.531 

9 

0.6 

0.5333 

-0.069 

0.00233333 

0.069 

0.002333333 

0.631 

10 

0.6667 

0.6 

-0.0357 

-0.031 

0.035667 

0.031 

0.681 

11 

0.7333 

0.6667 

-0.0523 

-0.0143333 

0.052333 

0.014333333 

0.715 

12 

0.8 

0.7333 

-0.085 

0.01833333 

0.085 

0.018333333 

0.844 

13 

0.8667 

0.8 

-0.0227 

-0.044 

0.022667 

0.044 

0.88 

14 

0.9333 

0.8667 

-0.0533 

-0.0133333 

0.053333 

0.013333333 

0.888 

15 

1 

0.9333 

-0.112 

0.04533333 

0.112 

0.045333333 


max|(R(l)-(l/N)| max|((l-1)/N)-R(l)| D 
0.124 0.09 


D = 0.124 j^-Vl ^UJI <>ij D = 0.09 j D + = 0.124 cJ^ C)* 

■iiJ TV = 15 J £) J^axll i"'*>■"'J i_S^j^Lajo: -i_jxilll (Jj-ii. ^ja 

Am.5 = 0-338 


0.124 
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CaIaaIAJI j! UiAajail (jkaiijj V bjli D = 0.124 < D 0 0515 = 0.338 j' L+? ;jl jail 

.jdaSia £1 jjJ j* ^Ia 

;d2l21l Jl>bl Uad 

(0 

For 2<X <3 


R = 


X 


-1 ,0 < R < 


1 


.-. X = 2(VF +1), when 0 < R < 0.25 
For 3< X <6 


R = 1-- 
3 



,-<R<l 

4 


:.X = 6-2y[3R, when 0.25 < R < 1 


; JUll£ ^|j2i*JI Jjilall 1 5 j-a Alp AaIjaI Microsoft Excel f AVub lJj^ 

Random Numbers jEaa cAJSl±2i\ j*j Data Analysis Ja=>a Tools o* -1 

Number of Random Numbers j Number of Variables (=1) sliUUJl •_ s -La ^ Generation 
and j Between (=0) aa-E Parameters “bU. ^j Uniform j’A^i Distributions Cy° j (=15) 
Output jIaisa Output options lAj 31 lA^j Jj' Aj jEa^ Random Seed (=1) 

. OK A A1:A15 Uaa^a L_iiKij Range 

L_u£j (JLkA^I sialj ^ B ] 4_llkll AAaA -2 


=IF(0<=AK=0.25,B1=2+SQRT(A1)+1,6-2*SQRT(3*A1)) 

B15 t^A^j 32 Ij^lill ls* A ^jkl oj« B l aa^j -3 



0.004242073 

0.404065065 

0.548448134 

0.839350566 

0.028290658 

0.074861904 

0.199804682 

0.215948973 

0.939634388 

0.117862484 

0.03869747 

0.8992584 

0.979247414 

0.6621601 

0.621539964 


5.774378915 

3.798005271 

3.434580423 

2.826325979 

5.417344099 

5.052190502 

4.451563311 

4.390221234 

2.642082095 

4.810735604 

5.318553274 

2.715018904 

2.572031365 

3.181148957 

3.268978292 


E(X) 


a + h + c 
3 


2 + 3 + 6 
3 


n_ 

T 


3.976877 4aj*JI jl a^a Excel (la) 

jA t _ s iliall ^jjjlill jj b 41 fi. ^Lall 


3.66667 
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^uuoj 


ljIpLoi 3 


CjllUxJl dl^2kJj g-lx^o^kV 1 ^ajai3 

fjkJUjJS 

^^JLjuJ blLill Ajl-gIa. 


-a 1422/1421 cUill ^Vll jUi^VI 
^ \ ) ^** 241 &^-<i] 


ijUttM AbJj\ 


;(JjA^JIj ^5-laxJ 


;cJjVl J1>11 

J) Aiiajillj ^bjU (J^j-sa^11 ^ijLo 0^-3 


Time Between Arrivals 
(Minutes) 

Probability 

1 

0.23 

2 

0.37 

3 

0.28 

4 

0.12 


50 cJ y ^j (j^bi ^-bjl a]j (\^ 

A_La^^U C^) 

(JfiLLax-bi A-b^Vl ( O bi-all ^ A_b^bu jdll (c) 

(xl 0.05 = 7-81) .« = 0.05 ^.(E^J^>) 


idlin' ji>j' 

(^~ l “\' l^)Iaj-a jLaiJI (j-a Ijijl) ; 4 _l]l!i]l 


0.25 0.01 0.93 0.70 0.66 0.74 0.79 0.47 0.68 0.18 0.88 0.07 0.99 0.51 0.04 0.01 

0.43 0.60 0.59 0.55 0.64 0.10 0.61 0.22 0.85 0.42 0.01 0.98 0.05 0.20 0.11 0.23 

0.68 0.41 0.96 0.48 0.11 0.59 0.11 0.10 


jalijVI «2 a dull 12) LoJ 3 jbii.y iajuJjlall CllVj Jjj3 RuilS TeSt jLiidJ ^a. - ! Vita) ( I) 

Ai. Adljjuic. 


_2 n x n 2 I 2 _2n l n 2 (2n ] n 2 -N) v _ b - (irifc/N) - 1/2 

Mb ~^r + 2 ,(7b ~ n 2 (n~ i) ’ ° 


2/?jn, (2??^ — TV) 

A 2 (iV-l) 


|V2 


« = 0.05, z 0 025 = 1.96 
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.aIj AijLuJl AjjI cJjVI ^lajoJI ^lw‘u4-j ^l_j^ 

•u\j\\ ^jjUl 


F (x)= 


0, 

X < 0 

x 2 

0 < x < 1 

2 

j ( 2 “ x ) 2 

1 < x < 2 

2 

1, 

x > 2 


;djiiai JI>JI 

Ciljjila 8 2 ^ 2j Acceptance-Rejection Technique u^jl'j J^' aVui -j 
f ^uh ) . (g -02 = 0.8187) 71 = 0.2 Poisson Variates oj^J i V 1 'j-^- 

Cjjlj)J-a^ AjjI 

. P = 1 J n - 0 : 1 OjJai-1' 

. P X P H+| -J P lUjj P h+1 fSj :2 » 

Xj ^ ^JJ fi VJj TV — Yl C-I^j AjAic. _p < dul£ lit ;3 o 

2 ® 
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^auudJ 


CjIiUxJI CL)^2kJj g-lx^o^kV 1 ^aJoiS 
blLill Ajl-cL^. 


ljIpLoi 3 


-* 1422/1421 cUill jUi^VI 
^ \ ^ 241 


ijUttM AkJf \ 


;(JjA^JIj ^5-laxJ 


;JjVI JI>J1 

^Ji AiiSjJij ^bjil (j^j-sacj^-j 


Time Between Arrivals (Minutes) 

Probability 

1 

0.23 

2 

0.37 

3 

0.28 

4 

0.12 


# U^jj 50 j ij^ba jl a]j 

^AijLuJI A_La^!>U 

JfiLLax-bl A-b^jVI £-<* ( O &*^biLa]| ^ A-La^bU JjjSj!i]| (c) 

(^3.0.05 = 7.81) .a = 0.05 ^.(E^J^') 

J|>J1 

^ l^jln.i ^jj^Lil] ^jbaull ^ya l^sl) |Al]l!i]l jsUjbU 


0.25 0.01 0.93 0.70 0.66 0.74 0.79 0.47 0.68 0.18 0.88 0.07 0.99 0.51 0.04 0.01 

0.43 0.60 0.59 0.55 0.64 0.10 0.61 0.22 0.85 0.42 0.01 0.98 0.05 0.20 0.11 0.23 

0.68 0.41 0.96 0.48 0.11 0.59 0.11 0.10 


aiA dljl£ 12) LaA jlfLkV Tuajjlall C \<)j JjS RuilS Test jbli.1 ^Ailuil (I) 

2~». _4_jjI jjic. 

_2 n x n 2 1 2 _2n l n 2 (2n l n 2 -N) 7 _ b-(2n l n 2 /N)-l/2 

Mh ~^T + 2 ,C7b ~ N 2 (N-\) ’ °"^ “ 


2/7j«, (2n l n 1 -TV) 

7V 2 (TV-1) 

a = 0.05, z 0 025 = 1.96 

X l-i'<i''^ 4 n . : '.r_ jj» ^a3 g AajLoJI 4jjI^ j-a i]j^\ jJajaJI jal^klLailj (t—l) 

F(x) = j, x = 1,2,"-,6 

^ L X J = smallest integer > x ijl l J&. J;4_k^21*) 

. X lS jbuJ (I) -0 JJ1C- 


610 




c> 4 Acceptance-Rejection Technique j J^j^=> f bVul j ) 
. (e~°~ = 0.8187) /l = 0.2 Poisson Variates ujAjj 5 )jjJ £441 jj*1« 

Cj 11 j)Jrs # ^)iajudJ l^)iajaj ^.W'Uxij 

. P = 1 j n = 0 : 1 *. 

. P x R n+l -; P Jaj R n+l :2 

JlC- J fi *^_3j 77 Vjj N — Yl jlJAic. p < dul£ |j| *3 & 

2 & 


;cLllSll Jl>Jl 

# LlqIaAjU 3^^ Aic-J ^JlC. J-ixxi-1^.1 AJ^jJ 

kJjA^JIj ^ U*) Ll^jj ^jj\jJ)]| 


Number of Customers/Day 

8 

10 

12 

14 

Probability 

0.35 

0.30 

0.25 

0.10 

: cs-^' ‘-a 

oti. <ic. _jVl (j-° (j^j (JS 

Number of Loafs/Customer 

4 

8 

12 

16 

Probability 

0.4 

0.3 

0.2 

0.1 


# l_L<ajJ jUkll lAA*J ^AC- -LajaJjllA J}A^.j (J-aC* ^Ljl Ajoia^. IjjAJ 

Al*J_j (J£ ^^3 IAJA^. Jl>Jl 4-ljlw’ixxll 

•(lS" 6 "^ ^ (J£ Jj' L>« ^jVl <il 
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12 1 

2 2 4 

3 11 

12 2 


4 3 

3 2 

1 2 

4 3 


_A 1422/1421 Ls-^--^ CiIjU.) 


2 12 12 
3 3 3 2 1 

3 2 2 2 2 


241 

; JjSM 

0) 

2 12 2 3 
1113 2 

4 2 3 2 3 


M 


X 

Count (() I ) 

P( x ) 

1 

13 

0.26 

2 

21 

0.42 

3 

12 

0.24 

4 

4 

0.80 



12 3 4 


C8 


]? 4_x3 


(C) 


£, =50x0.23 = 11.5 
E 2 =50x0.37 = 18.5 
E 3 = 50x0.28 = 14 
E, =50x0.12 = 6 

* (Q-is,) 2 (13-11.5) 2 (21-18.5) 2 (12-14) 2 
tf E > n.5 18.5 14 

= 0.195652 + 0.337838 + 0.285714 + 0.666666 = 1.4859 


L_bal^J J 

(4-6) 2 ^ 


v Jo 2 = 1.4859 < 7.81 = X 2 3fiM 
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_(JA_ljl^2ki*JI ij)^\ (jlj Ajjlall A '. ‘ 


p = 0.4485 


x*, ..yi 7' (Jl j)j>a)U ajI^I 

7-» ■ • ^_La]| l*‘ w *j A^. 


+ + 


6 = 21, n x = 21, n 2 = 19 , N = 40 
2x21x19 1 

M b = 


40 


- = 20.45 
2 


c, 


2 x 21 x 19 x (2x21x19-40) 604884 


(40)‘ (40-1) 


62400 


9.693654 


2.-20.45 = _0J5_ = 0A76S5 
V9.693654 3.11346 

•.• Z 0 = 0.17665 < 1.96 = z 002S 


.Ajjl jAc. saa (jl “UjIHI lijji 

M 


F(x) = - = R, x = 1,2,...,6; PDt/(0,l) 



X = 6P, PD f/(0,l) 

Ailj 6 J 1 2yj X jjilLall A, LS^" ( _ s ^J 

x = [6P |. pr r (o.i) 


X, = |_6 x 0.25 J = |_1.5j = 2, X 2 = [6 x O.OlJ = [0.06j = 1, 
X 4 = [6 x 0.70 J = [4.2 j = 5, X 5 = [6 x 0.66J = [_3.96j = 4, 


X 3 = [6 x 0.93 J = [5.58J = 6 
X 6 = L6x0.74j = [4.44j = 5 

2 , 1 , 6 , 5 , 4,5 J 


step 1: set n = 0, P = 1 

step 2 : R t = 0.25, P->PxR v P = 1 x 0.25 = 0.25 
step 3: Sice P = 0.25 < e~ A = 0.8187, accept N = 0. 
step 1: set n = 0, P = 1 

step 2 : i?j = 0.01, P->PxR v P = 1 x 0.01 = 0.01 

step 3: SVce P = 0.01 < e _/l = 0.8187, accept N = 0. 
step 1: se/ « = 0, P = 1 

step 2 : P t = 0.93, P —» P x P,, P = 1 x0.93 = 0.93 

step 3 : <S7'ce P = 0.93 > X' =0.8187, reject n = 0. and return to step 2 n7//? « = 1. 
step 2 : 7^ = 0.70, P^PxP 2 , P = 0.93x0.70 = 0.65 
step 3: Pzce P = 0.65 < e _/l = 0.8187, accept N = 1 . 


(e) 
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step 1: set n = 0, P = 1 

step 2 : R x = 0.66, P—>PxR v P = 1x0.66 = 0.66 
step 3: Ace P = 0.66 < e~ x = 0.8187, accept N = 0. 

0,0,1,0 iyr* l—Jjiidl (j>J jxi 4 131 

U+\ 

(JS] (jjljjll a.i*J (1) Jj-la. -^*4 


Number of Customers 

CDF 

Random Number 

8 

0.35 

0.01-0.35 

10 

0.65 

0.36-0.65 

12 

0.90 

0.66-0.90 

14 

1 

0.91 - 1 


(jjjj ij$l 4i& jVI (2) 


Number of Loafs 

CDF 

Random Number 

4 

0.40 

0.01-0.40 

8 

0.70 

0.41-0.70 

12 

0.90 

0.71-0.90 

16 

1 

0.91 - 1 


8 c!pW3^' ^ (1) l>j R = 0.25 :JjVl j»jJ( 


Customer Number 

R 

Number of Loafs 

1 

0.01 

04 

2 

0.93 

16 

3 

0.70 

08 

4 

0.66 

08 

5 

0.74 

12 

6 

0.79 

12 

7 

0.47 

08 

8 

0.68 

08 Total = 76 


8 ^ (1) c>j R = 0.18 


Customer Number 

R 

Number of Loafs 

1 

0.88 

12 

2 

0.07 

04 

3 

0.99 

16 

4 

0.51 

08 

5 

0.04 

04 

6 

0.01 

04 

7 

0.43 

08 

8 

0.60 

08 Total = 64 


^j(l) P = 0.59 
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Customer Number 

R 

Number of Loafs 

1 

0.55 

08 

2 

0.64 

08 

3 

0.10 

04 

4 

0.61 

08 

5 

0.22 

04 

6 

0.85 

12 

7 

0.42 

08 

8 

0.01 

04 

9 

0.98 

16 

10 

0.05 

04 Total = 76 


8 iLpWjl' ^ (1) t>j R = 0.20 fjJ' 



8 j^' ^ (1) dj^r- t>“j R = 0.11 j»jJ' 



151 .lijc. j 76,64,76,60,64 4c.L*2l Aic. jVI jji '5 £aj 

.liii j 68 j* 44c- jVt 





^rvj ~S 1 .a-s. ^ 0 


L~* \\ \\*9 \i J ' J ■- ’ . --"> V I ^*J03 

fJ k3|2uK 

blL2l AjL-dL^. 


Jk 1423/1422 JIjVl cUill j4^V' 

( 1 ol£l^all Jj^Ja ^ 241 "<bbal 


5 8 

7 5 

5 7 


8 
6 

8 8 


6 

7 


C ll&Lm 3 

;4-4Ull AilmVI ^Js- i— ia! 

":JjVl 

Li^jj 50 jaLiaJ “La-liJI 2>*3^ ^ 212' dlLiLnll i-" iW. ■' 

7989697 9 958677 

88899686565995 
6687675796 

_C1jI.1AL2ui]| 3.~£ ] C_LujLLq ^11 a'i-v! j jj ^0_l2 

^allaJl 4-aik (_j-aj 20 

;^l JI>JI 

;4_JlH]l 4j|j £JJJ f* (_gj' jaIc-^) ji!La j^ya A^aJ2 20 -4j 

F(x) = x -1,2, •••,6 

l f\ [xj = smallest integer > x ^13jl Jc. J:<daa.Xa) 

. x lS jL^ jl cl) -0 

:&iflt J)>J1 

JiJbtJ I # LlA jJ lA21xJ -Lajuj^Lo jjjUiJl 21^.1 

; JjX=Jb ^gJaaa UajJ jib ji' 


Number of Customers/Day 

8 

10 

12 

14 

Probability 

0.35 

0.30 

0.25 

0.10 

fcOi^ 4 

ua*s Aic- _jVl (j-a -^c. (_£ji4u UJjJ) C-£ 

Number of Loafs/Customer 

4 

8 

12 

16 

Probability 

0.4 

0.3 

0.2 

0.1 


.U-ajJ jUaJl l&21xJ ^210 Jajoj^La 2}.A^.j (J-oC* ^alj| J Q IjjAJ 
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vU i AUl ^joiJ 


ClAc-Laa 3 2)^3^ 


CllLlLutil Jll^i_l j A' . .-i ^ VI 

fJ kll 44£ 
4141 A_*4ji. 

■a 1423/1422 3ijVl lU 41 ^44' jW^V' 

( j ol£L^_4l (jj^jla j V'^J 241 *44 


;A-4l4l 4 -LlujV' friaA ^^ic- cja! 

: JjSfl J1>41 

50 AAstl jsLlaJ ^4_^la -l4 ^^3 2>*3^ 44141 dlbb^ll 'N . n 


5 

6 
5 
7 


8 

7 

6 

5 


8 

7 

5 

7 


6 

7 

9 

9 


7 

5 
9 

6 


9 

6 

5 


8 

7 

5 


9 6 
8 8 
7 8 


9 

8 

8 


7 

9 

6 


9 

9 

6 


9 

6 

8 


5 

8 

7 


_dil.}&l44l ^_±ujLLo ^1144 j jJ jjiSa ^di 
^I3a4l A-aik 20 4j ^4 
^141 31^41 

;44141 £jjj4l aJIj ^44 (3 • ^) p 4-4^ ^4 j4c. j-A^q ^j>s A>ua 20 4j 

F(x) = x = 1,2,-• -,6 

6 

ji^al |^ T J = smallest integer > x 4i44l ^. Wu4 A^j^a ^liji ^^Ic. J j > -o41 ;A_k4>U) 

. x j' Cy* j^5' g.. 1 " - "" 1 

;d4l4l Jlj«4l 

c> 5 4 j Acceptance-Rejection Technique lP 32 j^'j 3jpll 44 jL ^'. WuA j 
. 2 = 0.5 4^j4q Poisson Variates 3j4jj 29JJ 2 £f4 <^44*44 jj*4s 

lyr* fjj'j^' 

. P = 1 j n = 0 : 1 * 

. P X P n+1 -J P 3-AJj P n+1 f3j 4j ;2 0j44' 

3io J ^ 4JJ fi Vjj _/V = VI ci^! JlJJlic. p < dul£ lit ;3 o 

3l3btJ ^-11.^‘i^kVi \aa lAJbU Aic-J Jajuj jIlo 31^.1 3U^jJ 

;3jX=4b ll*JJ 


Number of Customers/Day 

8 

10 

12 

14 

Probability 

0.35 

0.30 

0.25 

0.10 

;^141 JU4Y 

l l (_£^L3uJ (-5^ 

Number of Loafs/Customer 

4 

8 

12 

16 

Probability 

0.4 

0.3 

0.2 

0.1 
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jll *&l ajoiJ 

1423/1422 <JjVl ^l^ill jliiiNl AlLaV a_^=». djbLi.1 

^ J ol^^oll ^ **'^ 241 ®jLal 


:JjV) AjIaI 

- 1 ?- 5 Minitab f CVu dj (I) 

MTB > Tally Cl; 

SUBC> Counts; 

SUBC> CumCounts; 

SUBC> Percents; 

SUBC> CumPercents. 

Summary Statistics for Discrete Variables 


SerTime 

Count 

CumCnt 

Percent 

CumPct 

5 

8 

8 

16.00 

16.00 

6 

11 

19 

22.00 

38.00 

7 

10 

29 

20.00 

58.00 

8 

11 

40 

22.00 

80.00 

9 

10 

50 

20.00 

100.00 

N= 

50 





Input (JW ^ _j' /IM ^ i Lai l * u nl'^ II tl^.1 >2 1 

Analyzer 


Distribution Summary 

Distribution: Discrete 
Expression: Disc(5,9) 
Square Error: 0.002400 


Chi Square Test 
Number of intervals = 5 
Degrees of freedom = 4 
Test Statistic = 0.6 

Corresponding p-value >0.75 

Data Summary 

Number of Data Points =50 

Min Data Value = 5 
Max Data Value = 9 
Sample Mean = 7.08 

Sample Std Dev =1.38 

Elistogram Summary 

Histogram Range = 4.5 to 9.5 
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Number of Intervals =5 

diULnll ^Jc. 9 j 5 jjj Discrete <yj' ^ 

Minitab ^ j2U.b jJ 4 -*Ak j 20 ( 4 - 1 ) 

MTB > Sample 20 Cl c4; 

SUBC> Replace. 

MTB > print c4 

Data Display 


C4 

6 8 

9 

8 8 


5 


8 

8 

6 


fft)= 



6 


R = F 00= —, x = 1,2, 
6 

\ x = 6 i?, i? I ( 0 , 1 ) 


6 


6 

9 

5 


6 6 8 

5 7 6 


Jl AjIaI 

£jjjlll 4Jb ^y;j jA iC. ^>lx!La] Alljll 




4321*11 ^AiAuil 4 -v ^ ■ ^1 ^l3jl ( _ s lc- (Jl'j) 4 ^ 1 ^1 JJC- ^J3 ^ b»» j I3& j 

SiF smallest integer 3 x 


4^1 Minitab f'Aiibu 

MTB > Random 20 cl; 

SUBC> Uniform 0.0 1.0. 

MTB > let c2=6*cl 
MTB > let c3=c2+0.5 
MTB > round c3 c4 
MTB > print c4 


Data Display 


C4 

5 3 
5 2 


6156344541515 
6 6 4 


MTB > 

e 05 = 0.606531 


Jf^uiil 4 jIaI 
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1 )n = 0,P = 1 

2) P, = 0.771828 E P ® PR X = 0.771828 

3) 0.771828< 0.606531 E NO® reject n = 0 E n = 1 

2 ) R 2 = 0.428251 P P ® PR 2 = 0.3305361 

3) 0.3305361 < 0.606531 E YES ® N = 1 

1) n = 0,P = 1 

2) P, = 0.995495 P P ® PP, = 0.995495 

3) 0.995495< 0.606531 P NO® reject « = 0 P n = 1 

2) P 2 = 0.067969 E P ® PP 2 = 0.067663 

3) 0.067663 < 0.606531 P YES ® N = 1 
1 )n = 0,P = 1 

2) P, = 0.815945 P P ® PP, = 0.815945 

3) 0.815945< 0.606531 P NO® reject n = 0E « = 1 

2 ) R 2 = 0.833423 E P ® PP 2 = 0.680027 

3) 0.680027 < 0.606531 E NO® reject n = IE n = 2 

2 ) P 3 = 0.344675 E P ® PP 3 = 0.234388 

3) 0.234388 < 0.606531 E YES ® N = 2 
1 )n = 0,P = 1 

2) R l = 0.565971 E P ® PP, = 0.565971 

3) 0.565971<0.606531 E NO® reject n = 0 E « = 1 

2) P 2 = 0.560698 E P ® PP 2 = 0.317339 

3) 0.317339 < 0.606531 E YES®N=1 
1>7 = 0,P = 1 

2) P, = 0.718902 E P ® PP, = 0.718902 

3) 0.718902<0.606531 E NO® reject n = 0E « = 1 

2) P 2 = 0.631130 E PR 2 = 0.453721 

3) 0.453721<0.606531 E YES® TV = 1 

1,1,2,1,1 

:^Ull£ AjjLx-aI] 


Number of Customers/Day 

Probability 

Cumulative Probability 

8 

0.35 

0.35 

10 

0.30 

0.65 
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12 

0.25 

0.90 

14 

0.10 

1.00 


AjjIx-o 


Number of Loafs/Customer 

Probability 

Cumulative Probability 

4 

0.4 

0.4 

8 

0.3 

0.7 

12 

0.2 

0.9 

16 

0.1 

1.0 


:<JjVl fjJ' 

'3 0.35 jOafjj>ijI' ji L*jj 0.125002 ^ j lpWjM ^jj 

8 = JjVl f j 31 dPWjJ' 

8 31 (jj3 jll (j<a (jjjj j£l Aic. jSn AiC- (jVI J.laj 


Number of Customer 

Random Number 

Number of Loafs 

1 

0.747727 

12 

2 

0.165930 

04 

3 

0.807279 

12 

4 

0.691822 

08 

5 

0.332073 

04 

6 

0.865662 

12 

7 

0.954414 

16 

8 

0.605033 

08 

Total 


76 


lLc. j 76 — JjVl j»j31 Ac.Li3l <ic. jVl .lie. 13 

'3 0.65j 0.35 op j»Sj3l '3b jl Ujj 0.436581 ^'j4c. ^j jibjll ac. 

10 = ^3311 ?J 3] jjbjll ^ 
10 31 ijjLijll (j-a jjjj (J£J 4sc. jVl Aie- (jVl 


Number of Customer 

Random Number 

Number of Loafs 

1 

0.795704 

12 

2 

0.191331 

04 

3 

0.326339 

04 

4 

0.760580 

12 

5 

0.232169 

04 

6 

0.766908 

12 

7 

0.897992 

12 

8 

0.498371 

08 

9 

0.593898 

08 

10 

0.917927 

16 

Total 


92 


LLjc-j 92 — f j31 4c.liall 4ic. jVl .lie- 13 

;d3l3l eJ 3l 
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b] l.OOj 0.90 ja li* ji 0.975134 gb'j^c. jjbjll 

14 — <^1511 jSJjl] jjbjll J-ic- 
14 41 (jibjll ^j-a (jjjj (J£3 Aic-jSfl .lie (jVl J-laj 


Number of Customer 

Random Number 

Number of Loafs 

1 

0.500345 

08 

2 

0.377338 

04 

3 

0.497917 

08 

4 

0.560237 

08 

5 

0.742156 

12 

6 

0.066540 

04 

7 

0.953874 

16 

8 

0.048342 

04 

9 

0.133688 

04 

10 

0.145730 

04 

11 

0.313932 

04 

12 

0.656628 

08 

13 

0.146369 

04 

14 

0.688054 

08 

Total 


96 


'be. j 96 = 441531 ^ j43 4c.l_i4l <ac-jVl .lie. b] 

?J 4I 

bl 0.90 j 0.65 j^ (=4jll '3 a j' 0.852771 ^j >- . j^bjll aac. 

12 = ^bJI Jjl] jjb jll .lie. 
12 41 jjbjll j^> jjjj <ic.jVl -i^c- jV' 


Number of Customer 

Random Number 

Number of Loafs 

1 

0.102021 

04 

2 

0.352606 

04 

3 

0.739246 

12 

4 

0.278503 

08 

5 

0.495604 

08 

6 

0.471064 

08 

7 

0.214966 

04 

8 

0.784797 

12 

9 

0.922574 

16 

10 

0.011573 

04 

11 

0.530562 

08 

12 

0.811989 

12 

Total 


100 


Uj6 j 100 — Aic.jVl lij 

bl 0.90 j 0.65 byj jJjll 15 a jl Ujj 0.676495 ^'>4c. ^j i_l=^ jjbjll aae A^.jj 

12 = ^il4l j43 jib j3l .lie 
12 41 jjbjll jx> jjjj (J£3 Aic- jVl -i-ic- jVl -i-1^4 


Number of Customer 


Random Number 


Number of Loafs 
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1 

0.113377 

04 

2 

0.682001 

08 

3 

0.860924 

12 

4 

0.616596 

08 

5 

0.670505 

08 

6 

0.996726 

16 

7 

0.203282 

04 

8 

0.616869 

08 

9 

0.337997 

04 

10 

0.273178 

04 

11 

0.832140 

12 

12 

0.575714 

08 

Total 


96 


Average Number of Loafs = 


lijc. j 96 = " f j21 Lc-L-all 4ic. jVl .lie- li) 

jA L-aJj Lc-L^all <ic. L,,.jla 12J 

76+ 92+ 96+ 100+ 96 460 ^ 

5 T~ 

Liajj LLjc.^) 92 -il-ie-l _j'.+ 4 j■ >.aVI j^o 
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.’1L.11 AJCA4. 

■^UL.y.ll .d) ^A4 ^ gl«-»\^ll 

( 1 SISIaaII Jjjla) t>| '^, 1 241 S^L* 

■A 1423/1422 ^1 J—ill jW^V 

olc-Loj 3 2 ^ 3 ^ 

;4-dUll AiiuiVl £jaAi c-i^i 


:JjSn 


^g-ll ^WNfl ^jJjjlll £±ij gbi-a ^5-lc. j21 $.l^)ia]| ^ 4li 


Daily Demand 

0 

1 

2 

3 

4 

Probability 

0.33 

0.25 

0.20 

0.12 

0.10 


i _ 4 b ^jj dl-l^j () (_£jbaJ jl £y a (_)al Ail I2li ^abl AjiJjuj d'-all 12 a jj-a Jj j j A -all < J^"' °J 

■3*J i_5^) ^ ■ ‘ A-' ' dlLlAIa .^J^^all 'j jj A Al^j. vb 2jbd A nll-i ^\ .dll-la. j IQ 

L_iiyi ^iaj (j±a. ^ ^jLiall ^ j]| jAj) Lead Time f^Slll c>j .(A}- 1 ?- UJ UJ^J 

: Jl^ll tuj^' (<1 j^j 


Lead Time (Days) 

1 

2 

3 

Probability 

0.3 

0.5 

0.2 


^*j 3j3^~ 41 ^s_^l aliLnLL J2 i^ilxdl 2 j>.all (jl-^ 121 ^ jiaoVl Jjl 2)" a ' ^ 

Ajjoij A ) 4 b i ^3 -j-^a' d-ii. as-lll 1 A_±d .11^. _ 4 b 41 Ix^J ^JjLaul (} bjAj 

J <jld 


j i"nlb ^1 dl^a.jll 


I—IC-^JjujI f ^ aja 11 A *.*v\ \ V ^ajuj^Xo 


r^liill Jl>Jl 


f( x ) = 


£4jj4' £fy (jiajVl j'a* ^ £-dj jbil dljdlb Lifetime j 

J0.4<T 04 \ x > 0 
[ 0, otherwise 

;Jbll Jc. L^lj Sba. Aia ji 1000 2j EXCEL J MINITAB f'Abdb 

?dljd 5 A*J (_J»a*J (Jlf-' '‘Ml ^)d]l 2)1 (JLad.1 jALa -J 

?A^2Ual dll^jd 6 J 3 2W (_L*-1 ' ‘ ^»1' ^)-a2ll 2)1 (jLaJ^l _jALa -2 

• ('.ijl/dl ajiall o2a AjI^.^|^ IjLW'i iiLdliij ^jla. -3 


• bdliill Jlj^dl 
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x diljiALoui JIaj (Jj.a^JI 


X, 

0 1 2 3 4 5 

6 

7 

8 

Observed 

Frequency 

118 274 298 169 105 25 

8 

1 

2 


.a = 0.05 ^2 -Luaj jIaJ (J^jujI 4-5 ^jl^judC- ^)jilL<j x (jl AJjISII A-bJa^ili ^>±1^.1 
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Jb 1423/1422 <41411 jLIa^U aU*~\4 

( 1 SISIaaII Jjjla)241 


: JjVl 4 jIaI 

■U\l\ <jj£i 2 ujaJI Sl£U*U 


;^ajJI L_lliall Ajjlx-a (Jj-li. 


Demand 

Probability 

Cumulative Probability 

Random Number 

0 

0.33 

0.33 

0.00-0.33 

1 

0.25 

0.58 

0.34-0.58 

2 

0.20 

0.78 

0.59-0.78 

3 

0.12 

0.90 

0.79-0.90 

4 

0.10 

1.00 

0.91 - 1.00 




Lead Time 

Probability 

Cumulative Probability 

Random Number 

1 

0.3 

0.3 

0.00-0.30 

2 

0.5 

0.8 

0.31-0.80 

3 

0.2 

1.0 

0.81-1.00 


^1 «v a \\ 

: JjVl g j^Vt 

: JjVl ?j41 

dJL^.j J U ^^ -2 <■_lliall Jj^ t> 0.419225 <4 j4*ll 441 ; tJWI 

i^jgl ^ 

j 2 clL^- 2 *■_lUall 4_1 jIjla]| Jj^ c> 0.672281 <4 j4i*]| 4jll j4 141 ^1 

;ddl 2 II ?jA\ 

\ cIL ^ -2 1 Ajjlx-all Jj^ c> 0.556692 <4' j^\ 4 J\ ; f jJl 141 ^1 


1 


IgLfl ^ 

6^.j 0 u^^- 2 *■_0.179291 <A4*1' 44' : e jJl '41^' 




,j 0 clL^- 2 *■ Ajjlx-all L> 0.066128 4Ijll l^jJI 141 <- . OJ-aU 

J 0 £)J^* C liUl AjjljL-<l]| Jj^<> 0.136442 <A4*1' 441 : fJ 41141 
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fiA^.j Q < llLall 4jjIji_a]| Jj^ t> 0.219630 4'4*1' 4jll : f 4' 141 41-1' 

cjIa^-j 8 jj 4-41 j* 44 cJjVl £j4^' 44 4 

4 i2-La 4 • ^ j^-v q\ 1 4n ni 

p jfuiVt 

: JjVl ?4' 
/&a^^ 8 ;^2)4 j^^H 

fiA^j \ <•_illall A-LiIx-aII J0.345517 44*1'fJ': <4' '4141-1' 

:4^' f4| 
# &a^^ y *a 2 ).j j^^H 

fiA^.j | 2)J^-l *• 1^1' Ajjlx-all Jj^ t> 0.520493 4' 4*1' 4 J\ ; f 41 14] 4U1 

;d2lii]| ^ 

# C1 jIa^.j fa (jjj^^'l 

$A2kj 2 2)J^" 2 c _lllalI Jj^?- Cy* 0.616346 4'4*1' 4jll ;^4' 141 ^- . 43-aU 

144 fJl 

.cIiIa^,^ 4 *a 2 )^$ j^^H 

fiAa.j 2 2)4^ ^ lilaJl Ajjljt-A]| Jj^ c> 0.639711 4' 4*1' 44 :?. 4' '41 41-1' 

# C1 jIa^.^ 2 2)^9 J^^H 

ft-Wj 0 2)4^ 1 lllall A-lllx-oll (J jAa. j* 0.330888 ^44*" 4jll if4' '41 c .314 ' 

|^JJJALu»iI 1 ^^4 ]I 
.CIiIa ^,j 2 2jj J^^l 

oA^. j 4 clL^- 2 1 il^l' AjjIx-aII Jj^ t> 0.949622 44-11 ^41 ; f 411414U1 

(j"-^ j 4^03 1 

.cIiIa^, j 0 o24 $ j^*qII 

$Aa.j 2 2)4^ *■_il^l' AjjIx-aII <Jj^?- Cy* 0.640219 4'4*1' 4jl' -f4' '41 41-1' 

(2).jW j ^nSJ <lU.) 

ClllA^.j 4 J-^3J ^** l-W j ^-Iajj d) -0 (j-,- ,q yi} ^ ^jIjM ^^4jujVI AjI^-S ^3 

# CljiAa.j IQ 4. nU-a £_Aa 4,-^n 1 

.fjj 2 ^*^11 2^0 0.315576 ^jll iA jjUo' l J^-aj 

g' jxujVI 

441 <*4' 

fiAa.j 2 (j^^ 2 ^_il^ll Ajjlx-all 0.753165 44*1'4 j 1': f4' 1414UI 

j 4-aAJ 

:4^1' ^4 

# 6 A^^ Q ia 

da^j 0 2L9^ j ^ 1 ^^' AjjIa-gII JjAa. qa 0.132686 ^jll :^jJI 1^3 l_ALJI 

(Saj.wII A-nllall JiU^o ;Cl2ai ^jjl 

# c!jIa^.^ 10 o2 j^$ j^^ll 

oAa.j 0 jj^- 2 ^ lUaJl Ajjljt-A]| Jj^ j- 0.203047 44*1' 4jl' 4' '4141-1' 

44 f4j 
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oAa. 




aAa. 


fiAa. 


# C 1 jIa^.^ IQ A 

^.j 2 jj^-3 *•_ \\h\\ Ajj\jt_A]| Jj^ c> 0.592781 ^£jll : f j£\ 141 tAUI 

# c!jIa^,^ 3 ;a^-^9-21 

2 UJ^ 4-lUaJl 4jjlx-a]l (JjAa. 2)-° 0.641 142 ^aS^)ll jaJI lA^J A-lUall 

*^jjjaLuJ1 ^^a]1 
^C1jIa^.j 6 IA(jjJ)^^'l 

2 uj^ 4-iilall AijLx-<JI (Jja^. 2 ^ 0.711578 j-u^xll ^aS^ll '.^ jaJI Ia^J L_iHa]l 

I^LJI ,»j2' 

# c!jIa^.^ 4 ;a^-^.^-21 

^■J 4 UJ^ 4-llla]l 4jjl*-all (JjAa. 2)-^ 0.976901 ^aS^)ll '.? 1^1 A-lllnli 

l‘* l Wj ^alj ^Jjjo O -0 ^ Ca]Ia3I ^lxx^\ AjI^J <^A 

# Cl}lAa.j |0 4. nU^ £jJa <\n 1 

.fjJ 2 ^aSaII (J*J 0.612898 ^;4. nUal l AC-J^ 

£ja^V1 

: JjVl ^j2' 

.fiA^.^ 0 ;a 

fiAa.J 4 ^_ilia] I AjaIx-aII JjA^a. 2 -* 0.940874 ^lj^-11 fS.^ c . 

^djiAa.j 4 i ^la.^ 

^ gjj! 

/fiAa.^ 0 IA jjj^H 

fiAa.j 3 (j^^- 2 <■ lllalI A_1 Ajl-<i]| Jja^. 2 -* 0.830444 ^Ij^x-ll ^jfi L-ilkll 

(CjiAa .j 3 (j-^31 ^la.^ 
(dAAAaJt A-nlkl C’lU^oj) ;2 a]IaI1 ^ja]1 
# c!jIa^.^ 10 o 

&Aa j 2 jj^- 2 *>_lllall AjjljL-<i]| Jj^ c> 0.761498 ^1 j-^ 2 ' H>J 2 ' j^ 2 ' '4J 

i^lj 2 ' ^j2l 
# cijlAa,^ 3 i a^^.^a]| 

3 uj5j i—ilkll Jj-^?- Cy 0.823155 ^1^4*11 ^jJl :^j2l s-ilkll 

# C1jIa^, j 5 IA 

^.J 4 ^ Ajjlx-all l> 0.996509 <^'>4*11 pj &jll ;^j21 < -.lU-al l 

•^jjjaLuaII a^]1 
.*6A^,j \ |A2jj^" 

Sa^j \ 2^?^ ^_lllall AjjljL-<i]| Jj- 1 ?- 0^ 0.382630 ^jll '^f 21 - . i22 ^ 2 ' 

I^Lail £jA I 
# &A^j 0 i a^^.^-21 

0 A^.j 0 U^^ 2 1 _ilia] I Ajjljt-A]| 0.018751 ^IjA* 2 ! ^j 2 ' : fJ 4' 

.tlllikj 7 tj-aaj dj^k.j ‘ Lff ±Si jj ji-all jj-a ^gifjj ^1 ^jI jll jJjoiVI 

JO ^rA^ 3 Aak-iii 

.fJJ 1 f-^4' j 0.015373 jll ;4_nlk]l J j AC> 

;(jjkalait pjfktiVI 

; JjVl ^j2' 


oAa. i 


oAa. i 
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'■v w 


0.I2. 


0 . 1 ^. j 2 (j ^^- 2 <■_l!5all Ajjlx-all Jj- 1 ?- l y* 0.599484 jJI ; ^jJI li$J c_iikll 

j 2 2 aJL^ 

(o^.wll A-nlUl j) ^ jA\ 

o2l^. j \ (j^^- 2 <«_Alall Ajjljt-All Jj^ t> 0.583797 AJl ; f jJI 141 ^1 

9 !*^ 

oJl^.j 3 U^^- 2 c _ \\h\\ A_1jIjla]| Jj^ c> 0.835045 ^1 ^Jl ^jJI 141 ^1 

^.j 1 2)^^- 2 1 _lllall Ajj\jt-<i]| (JjJl2. c> 0.362963 j»5.jil :^j4l e_iiyi 

5 jjj^H 

*.j 2 uj^ L_ii!all Aijlx-<i]| (J 2 )-° 0.699827 '.? L—iiUi 

3 !*^ 2 )JJ^" 

oJl^. j 0 (J ^^- 2 c _ \\h\\ Ajj\jt-<i]| Jj- 1 ?- Cy* 0.089972 ^jll c . 

3 !*^2 )jj^" 

0 .I 2 .J 0 2 )^^ ^ AjjIx-aII Jj^ t> 0.155004 ^ j4*ll fi J 2 ' : e j£\ 141 

^ix^\ ajI«aj ^3 a.,Kj 2 cj- £a5 - 2 1 **cijIa^.j 3 2)jj^" Cy* ls^ ^ajI^j 

# djijl^.J IQ A-nlLa ^jJa A,~^n \ 

.f j4 2 ^2ll 2>-0 0.424699 ^;A. nU-al l Jjj-aj 

: JjVl f j2l 

# djl.l^j 3 !*^ 

o 2 loa.j \ (j ^^- 2 <_llSall Ajjlx-<ill Jj^ j- 0.373323 j4*ll ^Sjll ; ? ^ 1 II 41 tJLII 

:^l 

2 !*^2)jj^" 

D.Wj | (j^^- 2 c lilall AjjljL-<i]| Jj^ c> 0.379252 j4«JI ^jll if.jJI 141 ^1 

^ 6 Aj.wll A.nUo'l C’lU^oj^) ^ j^\\ 

11 O2)JJ^" 

j 2 (j ^^- 2 1 illaJl Ajjljt-A]| Jj- 1 ?- 0.630487 ^»ajll i^jJI lifl 4_ilk]l 

9 !*^2)JJ^" 

O.WJ I 2)^^- 2 <■_lllall Ajj\jt-<i]| l>* 0.584059 ^ 2 jll li^J 4_Ak]l 

0.12k.J Q 2)^?^ 1 lllaJl Ajjljt-All 0.138283 Aj 1 ' 

3 !*^ 2 )JJ^" 

0 - 1 ^.J 2 (j ^^- 2 *•_4Lall Ajjljt-A]| Jj- 1 ?- Cy* 0.615948 ^3jll 4-JH1 
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fjj]' 

aJL ^.j 4 C)J^ *• lliall Ajj\jt-<i]| Jj^ c> 0.928577 £J\ ; e jJI 141 

'(_ym C' I.Kl ^\j dlljL ^.j 2 L5^ ^L5^ 

# Clji2l^. j JQ 4_nlLa a A -y \\) 

. e U 3 ^1 c>J 0.892844 ^ jt*l\ £Jil :^1UI J j)x*o^ ^C- 


t> j 

fSjil 

(Jjj-ajl 

4 < <1 U»ll 



i>> (^iiU 
Ujj^' 

JJall 

^jll 

" v iu\ 


fbVi 















1 

0.419225 

12 

JjN/1 ?J A\ 






2 

0.672281 

11 

**311 fjJ' 






1 

0.556692 

9 

dillall f jJl 






0 

0.179291 

8 

f ’ J 1 ' (“-W 11 






0 

0.066128 

8 







0 

0.136442 

8 

^ jJl 






0 

0.219630 

8 

jXjLlaJI ^ jJl 



0 

4j' H-. ■ T-.'iSf 

8 

4 


8 

jfulVI 









(2)tW*l 






1 

0.345517 

8 

JjVI (.jJl 






1 

0.520493 

7 

^iUll 






2 

0.616346 

6 

^ jjll 






2 

0.639711 

4 

jjl jll (.jJl 






0 

0.330888 

2 

~*k ll ^ Jjll 



2 



4 

0.949622 

2 

^jJl 



2 



2 

0.640219 

0 

£jLuJl ^ jJl 

2 

0.315576 

4 

1 ()4_ulia ^. >1 

0 

12 


0 










(3)£j^Vl 



2 



2 

0.753165 

0 

JjVl fjJl 






0 

0.132686 

0 

^1311 (.jJl 

4 ' '\U»\l 





0 

0.203047 

10 

CallaJl ^jJl 






2 

0.592781 

10 

f' j 1 ' 






2 

0.641142 

8 

1' ^ jJl 






2 

0.711578 

6 

^iJiLuJl ^ jJl 






4 

0.976901 

4 


2 

0.612898 

2 

10* m\L ^ . >1 

0 

12 


0 

Ajlgj 









(4)^VI 



4 



4 

0.940874 

0 

JjVI f J\ 



3 



3 

0.830444 

0 

^1311 (.jJl 

J J^J 

a \ 'U-»\l 





2 

0.761498 

10 

ciAii]l ^ jjll 






3 

0.823155 

8 

jii 






4 

0.996509 

5 

JJbftUJl ^ jJl 






1 

0.382630 

1 

^ jJl 






0 

0.018751 

0 

£jLuJl ^ jJl 

1 

0.015373 

7 

1 QAjAL 

0 

17 


0 













2 



2 

0.599484 

0 


J_^j 

a \M,\\ 





1 

0.583797 

10 

(j3l3ill (.jJl 






3 

0.835045 

9 

CLilUIl ^ jJl 
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1 

0.362963 

6 

jll <*jJl 






2 

0.699827 

5 







0 

0.089972 

3 

^Jjll 






0 

0.155004 

3 

£jLuJI ^jJl 

2 

0.424699 

2 

1 ()4_niia >■ 

3 

9 


3 
















1 

0.373323 

3 

JjVI fJ A\ 






1 

0.379252 

2 

^iUll ^jJl 

J_^j 

a <4L\' 





2 

0.630487 

11 

CLilUIl ^jjll 






1 

0.584059 

9 

£9* J 1 ' (“J^ 






0 

0.138283 

8 

^jJl 






2 

0.615948 

8 

^jJl 






4 

0.928577 

6 


3 

0.892844 

0 

1 ()4_ulla ^ • >> 

2 

11 


2 






(j-akj Lg_l3 ^I,h ^bV' 44c. 

L-lHall 

p jSul'i] 

0 

0 

4 

1 

4 

2 

12 

2 

2 

1 

12 

3 

7 

2 

17 

4 

2 

1 

9 

5 

0 

0 

11 

6 

15 

6 

65 



14.3% ls' fM 6 ^IUa 

l_AL]l Ajxiij 23.07% 1 5 ^jA ^alJ ‘■"'4^ dll-la.jll 

.4.4C. ^ya 0-4 ^.^ 10.83 4c-^4jjjI ^1^)411 4 i~> ^31 .4.4C. ^■ •■ ~y±A 

& 
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JtJfryiH AjIaI 

n = —!— = 25 L.n yiPI ;j| 2 = 04 AJLai^VI 4ilii£]l 4 JI 5 a- 0 

0.4 - ‘ 

; Jl2ll£ j *\jVlj MINITAB Vjl f ^2Ld 1000 ^ 

MTB > RANDOM 1000 Cl; 

SUBC> EXPO 2.5. 

MTB > 

i£ j*-^2l A 4>**JI ^ EXCEL o* ^ Ig'L-^l lj ajJ^all ^1 j^cdl 

j ' g 3 -M^^l jjS3' ^jJc- (jjlaii 1 * 1^1 dUall (jj^j diLLui] ^jj^IIj 




Class Interval 

Relative Frequency 

Cumulative Relative Frequency 

v, <0 

0 

0 = P(X<0) 

0 < x, < 1 

0.331 

0.331 = P(X<l) 

1 < x ( < 2 

0.224 

0.555 = P(X < 2) 

2 < x ( < 3 

0.144 

0.699 = P(A < 3) 

3 < x, < 4 

0.101 

0.800 = P(X < 4) 

4 < x, < 5 

0.056 

0.856 = P(X < 5) 

5 < x,< 6 

0.049 

0.905 = P(X < 6) 

6 < x, < 7 

0.035 

0.940 = P(X < 7) 

7 < x, < 8 

0.018 

0.958 = P(X < 8) 

8 < x, < 9 

0.012 

0.970 = P(X < 9) 

9<x, <10 

0.006 

0.976 = P(X< 10) 

10 <x, <11 

0.007 

0.983 = P(X< 11) 

11 < x, < 12 

0.006 

0.989 = P(X< 12) 

12 <x, <13 

0.006 

0.995 = P(X< 13) 

13<x, <14 

0.001 

0.996 = P(X< 14) 

14 <x, <15 

0.003 

0.999 = P(X< 15) 

15 <x, <16 

0 

0.999 = P(X< 16) 

16 <x, <17 

0.001 

1.000 = P(X< 17) 

17 <x, 

0 



iJjAiJl ^ 

dll^Iui 5 -^*4 (_)l jjV ^ r -' i - Ml ^jdll (jl J Xdl 

P(X > 5) = \-P(X< 5) = 1-0.856=0.144 


_(Jdlliill 5^j-aaJl 2)^ i4llij 
dl^ioi 6 j 3 Lip r -' u Mi ^jdll jjl J ■“5^1 _2 

P(3 < X < 6) = P(X < 6)-P(X < 3) = 0.905 - 0.699 = 0.206 

_(JjiiJI dllill 5^aaJl ^LA'ui'I ^ 1 . A 1 

-3 
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1) P(X < 5) = £o.4e^ 41 =l-e“ 04(5) = 0.864664717 
\-P(X< 5) = 0.1353353 

2) 7 > (3 < X < 6) = J b 0.4£ , " 04r =£>'°' 4,3) -e' 04(6) =0.210476259 

A] ) ^ lilliA jl Iaa.2U 
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kUlill Jl AjLaI 


4j*ijlaJl dl jl j£lll m.ia'i 

-2^0 

E x = 1000P(X = 0) = 100^—j- = 135.335283 

p~ 2 i 1 

E 2 = 1000P(X = 1) = 100-^- - 270.6705665 
E 3 = 1000P(X = 2) = 100^- = 270.6705665 
E 4 = 1000P(X = 3) = 100^- = 180.4470443 

-2^4 

E 5 =1000P(X = 4) = 100^- = 90.22352216 

e~ 2 2 5 

E 6 = 1000P(X = 5) = 100—= 36.08940886 

—2 r\ 6 

E 7 =1000 P(X = 6) = 100—^— = 12.02980295 


p~ 2 ! 7 

E s = 1000P(X = 7) = 100-^- = 3.43708656 

-2 r.S 

E 9 =1000P(X = 8) = 100-^- = 0.85927164 


i 

*, 

Observed O i 

Expected E t 

1 

0 

118 

135.3353 

2 

1 

274 

270.6706 

3 

2 

298 

270.6706 

4 

3 

169 

180.447 

5 

4 

105 

90.22352 

6 

5 

25 

36.08941 

7 

6 

8 

12.0298 

8 

7 

1 

3.437087 

9 

8 

2 

0.859272 


Total 

1000 

999.7626 


; JjAi. 


AiLuJl 5 (j jIaII A.xtjq'l (jl 


x , 

Observed 0 ; 

Expected P 

(o,-£,) /e, 

0 

118 

135.3353 

2.220504 

1 

274 

270.6706 

0.040953 

2 

298 

270.6706 

2.759428 

3 

169 

180.447 

0.726162 

4 

105 

90.22352 

2.420038 
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5 

25 

36.08941 

3.40751 

>6 

11 

16.32616 

1.737578 

Total 

1000 

999.7626 

13.31217 


xl =13.31217 *0-^1 
Xo.05,6 = 12.5916 ^j2 ^l£j 

x (jl 4_bJa^i]| lijla A-xU^ll ^j>a A-<U^ll (jl L<iJ 

. a = 0.05 ^ 2 -la^i jIaJ (jjjjl Jj £j jjj Aj 
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CjLiLixJI djg-lxfO^V 1 ^joiS 

^ 2 ^ ^j 342 

-a 1422/-A 1421 JjVt cUilt jU^! 

dllc-La) 3 (j-ajil 

;A-llU]| AlluiVI <_g.Sc. L-L^.1 

:JjSH 

j^aI j Discrete-event simulation method till Aa. VI ol£U^s ^jJ=> t_ajc. (I 

1 ^ j\(~, aJILgI 

Process ddUlaxll Jtlij AlijJaj Event schedualing djI^V' aJjA?. ^jia jjlS (<—s 

al£U^ll interaction 

Next event time tiil.aa.VI ^^le- AjfLiiliia jjj jjli (<r 

Fixed increment time advance Ndliill j advance 

iis-jlill Jlj*Jl 

3*^i (jjO L^i ‘ FIFO J^Lk ^hlaj A] ^£ia (_]£ Jljill jjj-ajLk (j<a Q j£dj Aa-lk j 
_j.dju A-a.iiJI A_lLa£l -}«J CF°J <_gjljll ^.iLall A -An (JjVI ^olall A-aAiJl 

Ail3^ ^ (JjVI ^jLaU ^Ljji] (Jjj^a^jll (jjjha (j-aj (_J . d Ui 'll 

^ajlall AJC-j Ail3J 0,7 li-njj'i*'.' '*'**. (JjVI ^.iLall Aka A-aiiJl oAalj 

I GPSS Jlill Aajl .AiiJ.i 0‘9 £}jjJ ^ yr^' 

Jojoj jlLa i J [ iA'nNfl (_j-a j -LuajjlLa jA j 1 00 d IV'lt ol£L^_a (_£^}al ( I 

j_j-a (_]£ AJLsJ ^)Aj j^jLLa jj-a (_j£ ^3 4(^plj^]l 

L^J ^IjJI ^lall (^1 J jVI ^Aall i^ya Aajll] AAa J) ojA ^.jJ Aji ^l_J 

tllljJ-Ajll Jlaji j t_ijjli]l oi& i aKl ^ all cd^^.) -led lililli j Alj3J jjjj (JliLala 

.AiLoJl 

(JLa^j ^*J ^IJAiII (_Jj jjjLiJl Aaii. d^ 0 %20 

?±Ll\ £» A^AiJI 


ASjLoJI jlj l_ aO^A O''-».'i ol£l_i_a]| ,3jVl 
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^ajudJ 


CjLiLixJI dl^a-ui2 

eJ kll AjK 

^^jljuj c^lLall A-X-al^. 


-a 1422/1421 <^1211 cUill JL^V ^ jU^V' 
( 2 slSU-Jl ) ci^j 342 si -*1 

a^-Luj 2 


:GPSS WORLD AjMI aJI^VI 2^ -LSa ^k. l_lJ 

A_iLixJ| 2 )£4JJ l.g. (j£ tdjLlL^tll 2 )^ AjljUiLg 2 ^_4 a 2 F AjlIo^ 

j 15% ^4) !**$■ (J^ ajIIjII j Ajjlilll 2)/u^»'" .l^ i3t j'' x ‘ f0 ’ 1 -^^*4 2) -0 20% <,4) 

jujj j a^IIj 2)j^ u-Vi ix-all 2)-° 60% jiill ^ ,x J^1*4 2 ^ 5% 

■l>^ j^' 4-^ 4 ls^' “SA**!' l> oAle] J' ^LL^i 4 aS 4' 40% 4lj i scrapped 
j^JaxJ AaLoxA] .^_ujl jXjjjAl 30 (J5 lxmjXa]| ^3 ^xij aAj.ii. AxJoA 4 r_ 1 '. ^ 


Time For First Process 

Frequency 

0.05 

0.13 

0.16 

0.22 

0.29 

0.15 

Process time (mins) 

10 

14 

21 

32 

38 

45 


j Aii3A 24 -4joj jAaJ ^gj^nJa 4j ojA^O A-4axII (Jj43A 1 5i6 J 3 4ajIa]| AaL<ix]I 

c*1]a] (j^ .“LLaA^-a AxJoS 100 4 |Xlli-all]| dlLlLaC- ^^^La. .JjjlijA 4 (_£jIaxa AasI^J^a! 

Aj-ia^A^all ^Jaa]l AAC-j 


j' 


2^j5ai ^aIaaj^M 2j .Lie. ^Ajkjj 1 AajjA Ax^l^a 4 li.n'jj 4 a ^^aI^a ^aia (sa^ 

ujj^-4' ,l5j4^Li JLai^bj oia.j 63 j 40 ow J^y t^j4' 4 7 Akll ,'aA^.j 1000 Cy* 

j A^^.j-a]l 2 jj 2ky j^>41i. i\J-».i f!h lIaaxj £j\ ^I taA^.j 1000 4 'qAg,"u«,all 

l41a] (jjJ)'^- 0 " (Jaxj 2^3 SAa.j 800 j& aja». j-41 2j4^-°" iJ^ lili .oa^.j1000 

jA AaJUI l!.. u '* i j)“^ lead time ^aSaII (ja j ^IaI auA ^Liiij (_4 *a .^-^aoj'^I 

cIUaA (j^ '4 LaA3 j_ 3^AJ j^jA 200 ®A-a] 2 J j ^ jaLiil (^£1.^ A^lj C _JAa^ 

.stockouts 
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_A 1422/1421 (Jj-saall (JLoC»V jln^^U AIclL^-o CAjU.1 

(2 $l£U^) d^j 342 *^t 


^A-^,W'uxix>ll AjjI^joulII A.^n 1 c. ql'iVi [A.Jo^^Lq^ (Jlj^aiU AjL^J 


***************************************************************** 

* Quality Control Program * 

* Time units are in minutes * 

***************************************************************** 

RMULT 93211 

* Definitions 


Transit 

TABLE 

Ml,100,100,20 

/Transit Time 

Process 

FUNCTION 

RN1,D7 


0,0/.05,10/ 

.18,14/.34,21 

/.56,32/.85,38/1.0,45 


************************ 

***************************************** 


GENERATE 

(Exponential(1,0,30) ) 



ASSIGN 

1,FN$Process 

/Process time in PI 

Stagel 

SEIZE 

Machinel 



ADVANCE 

PI 

/Process 1 


RELEASE 

Machinel 



ADVANCE 

2 

/Inspection 


TRANSFER 

.200,,Reworkl 

/20% Need rework 

************************ 

***************************************** 

Stage2 

SEIZE 

Machine2 



ADVANCE 

15,6 

/Process 2 


RELEASE 

Machine2 



ADVANCE 

2 

/Inspection 


TRANSFER 

.150,,Rework2 

/15% Need rework 

************************ 

***************************************** 

Stage3 

SEIZE 

Machine3 



ADVANCE 

(Normal(1,24,4) ) 

/Process 3 


RELEASE 

Machine3 



ADVANCE 

2 

/Inspection 3 


TRANSFER 

.050,,Rework3 

z5% need rework 


TABULATE 

Transit 

/Record transit time 


TERMINATE 1 

'k'k'k'k'k'k'k'k'k'k'k'k'k'k*************************************************** 


Reworkl 

TRANSFER 

TERMINATE 

.400,,Stagel 

Rework2 

TRANSFER 

TERMINATE 

.400,,Stage2 

Rework3 

TRANSFER 

TERMINATE 

.400,,Stage3 


a_u!^ juaxll a^ ilj l U'iVi ^ Jl>21 ajL^.1 


********************************************************************* 
* 

* Periodic Review Inventory Model 

* 

* Time units are in days 

********************************************************************* 

* Definitions of non block entities 
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RMULT 

Stock STORAGE 

Stock TABLE 

Orderqty VARIABLE 
Demand VARIABLE 
Target EQU 
Reorder EQU 


39941 

10000 

S$Stock,100,100,20 
Target-S$Stock 
RN1024+4O 
1000 
800 


/Warehouse can hold 10000 
/Table for inventory amts 
/Order quantity 
/Daily demand 
/Initial stock level 
/Reorder point 






* The reorder process 


GENERATE 
TEST L 
ASSIGN 

Custwait ADVANCE 
ENTER 

Skip TERMINATE 


5 , , , , 1 

S$Stock,Reorder,Skip 
2,V$Orderqty 
5 

Stock,P2 




/Review xact, Priority=l 
/Is stock < Reorderpt 
/Parameter 2=Order quantity 
/Lead time is 5 days 
/Stock increases by P2 
/Ordering xact is finished 

•k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k 


* The daily demand decrements 
GENERATE 1 
ASSIGN 1,V$Demand 

demand 


quantity on hand 

/Daily demand transaction 
/Parameter l(Pl)=daily 


Stockout 


TABULATE 
TEST GE 
LEAVE 
TERMINATE 
TERMINATE 


Stock 

S$Stock,Pl,Stockout 
Stock,PI 
1 
1 


/Record daily stock 
/Can order be filled 
/Remove demand from stock 
/Daily timer 
/Daily timer 




* Initialize the inventory 
GENERATE ,,,1,10 
ENTER Stock,Target 

TERMINATE 


/Set initial stock 

/Set init stock level=target 

/Xact is terminated 
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^4^ y * *; f aJj| 


CjIaLoXjI g-lx^o^kVI ^ajud3 

fjkllUS 

j^*-»oi <^11 a11 Ajl-gL^. 


-a 1422/1421 ^\ C 5 M'jW^V' 
( 2 slSU-JI ) 342 6 jU1 

CjIc-Loj 3 ! 2 )^, 3 ^ 


; jm J1>J1 

&A^.I ^]| gAj^j^JI ^jlxij cAj^yL^c. (^ic. Ig.xj^ AjI^^JI 2)-^ I 4 *^ Ail^}^. 

20 <j^K? c-W^ 3 'jS ^bi bl^j ls^ ls^ ypll LIj^'. Jbj 2 k^o.'j j Jk; 1.50 

£jlj ^jlfl cAil^)^. ]Q 2)-^ (JJ^JJ L5^ (j-^ (_£^)!Lluj # fiA^.I^]| aAJ^^J] aAIa 

Aj!)Ij c^IliA A^.jJ £jl2l 2)^ oAJ^2k ^cll ##> jl 70 60 jl 50 1-*] 


ty 


< _Uxi^k 


ClVLuaLl J "bV lA^" ?JiJ "*&■” f Ji ‘ jbOU f b‘VI t> £ljjj 

Lljadl ‘-Akl' 5 UJJ .( jp 1 ^ jbb' c> 'j*]) J'j^' ls^ 0.35,0.45,0.25 

l^bll (JjA^Jb ( _ s 2axJ ^jJI 



Demand Probability Distribution 

Demand 

Good 

Fair 

Poor 

40 

0.03 

0.10 

0.44 

50 

0.05 

0.18 

0.22 

60 

0.15 

0.40 

0.16 

70 

0.20 

0.20 

0.12 

80 

0.35 

0.08 

0.06 

90 

0.15 

0.04 

0.00 

100 

0.07 

0.00 

0.00 


Ajl^)^Jl £jlj 2)^ AJA^J L-Jj)Uo^'l 

_L_ijikbl JiUj^ bjAl f U 10 (i) 

, Mj lkbl &*S$ f jj 100 °aL f Ubll J GPSS WORLD fbii-lj ^3j^j jj£ (<_i) 

•4»J..all jj-a ^bj^l . _ I'.a* ;4 v i ^ 

P=R-C-L+S 

; '» ' L'w 

P = Profit (c^J^') 

R = Revenue from sales (yr^' sliUafb' <jAs) 

C = Cost of newspapers (LI jaJl 4ilfb) 

L = Lost profit from excess demand ( t -A a ejbLj ^ae- bjliLl ^bjVI) 

S = salvage from sale of scrap papers (bbidl LI jail gg ^jbibl ^LJI) 
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All 


CliLiLaxJl dj j^-}j r' 1 ■-~ > ^ V' r~~^ 

fi yiij£ 

C^jAjoi dlLoll 4j(-aL^. 


-* 1422/1421 ^ lU^ jbSiyi 

( 2 slSUAI) ci^j 342 ai-d 

djLc-ljoj 3 

;4-ddll ^.Vl Lg k yiJ 

icJjVi ji>ji 

^L-aJ a.1^1^jll aAj^^JI (_Jj!LuiJ iAj^LaC- ^glc. 1 g »J 4 (j-« C4E- LlxsjJ £jb 

20 oA 3 'jS £i^4 ^4^ (»j4l Ajlfj ^ ,JsdZ ^1 blj^Jl . Jly 2 <*4*^ 4 '* 0.'J j J4j 1 .50 
£j\j jli jo L5^ ^>^b]| ajI^^JI .Sa^. 1^1 aA^^U aAIa 

c^lLiA a^. jj ^jbll cl) -0 .b- 0 ^ &aj^)^. jl 70 60 jl 50 l 

cjVUu^u j eJ jj m aj o^WV” f, w' f j* cjUkbu e uVi c> £i jpi 

U*)^k AjI^^Jl ^^Ac. L_liiall £JjjJ # ^jjLojll jLujJI (j-a ^Jlj!ill ^^ic. 0.35,0.45,0.20 

:^12]| JjAaJb ^s-laxj f j4l 



Demand Probability Distribution 

Demand 

Good 

Fair 

Poor 

40 

0.03 

0.10 

0.44 

50 

0.05 

0.18 

0.22 

60 

0.15 

0.40 

0.16 

70 

0.20 

0.20 

0.12 

80 

0.35 

0.08 

0.06 

90 

0.15 

0.04 

0.00 

100 

0.07 

0.00 

0.00 


b-aAll^^Jl £jb I^J^jJjujJ (Jj-oVI AJlxbt AdA^J L_J^lixb! 

.4*^ ®4U=“ 80,70,60,50 ^M' l? j44l 131 Ui c_>j^' 4 j 4J f4' 10 

;4 »,'* '**!' (j- 0 ^44^ 4 , '..'^,'i ;4 b*v v i ^ 

P = R-C-L + S 

; "» ' Cn-i 

P = Profit (^4jVl) 

R = Revenue from sales (yr^' sliUafall {A±a) 

C = Cost of newspapers (4si jA' AiKj) 

L = Lost profit from excess demand (‘-A 3 tjA^ ^c. j-a j^Ldl ^4jVl) 

S = salvage from sale of scrap papers (AA' bl j^Jl ^ ^ jl^adl ^Ldl) 
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idlin' ji>j' 


^ dllc-Laill LlxJ .Aj-a2j dllc-Lu 4r,1 n ^ ' CjU4£^>4 ^ ^jSJ 

^ (_5-^ CjLi^£Jl J o^&La. i_llc- ^^3 4jii*J All 4 Jajgil^j ^^jlSlj *IaJ 

;UU1I 2JWb ^ caIIoU 


Order Size 

6 

12 

18 

24 

30 

36 

48 

Frequency 

0.10 

0.25 

0.30 

0.15 

0.12 

0.05 

0.03 


AjjIj 120 L .''^ JS1 4_uxll]| (j-aj ,4 jojI ^J)^a ^4}3.3 15 ClAjDall jjAJ ^~*“'jA-a 

4_lxiii j )]| dllc-LJI gjjj jajoi3 _i_ilk]| ^ LlxJ 4_Laiij 4 c-Lj (J£] (jljJ 10 ^1 AiUia^lj 

_4ijaj 455 "o^-j 60 Cilc jxl^a 

;4_l]Li]| djLa^la-a]l ^ !■>» ' 45^)4i]| JaLjoJ (ja ^14 IQ ,_^Li. GPSS ’'■v'i.i'l y 

4 n» 'l l ._J S^)Ja!LLa]| dlllUall JAC- -LuoijlLa -4 

^ajJ (J5 4c. j^all A^-aijll dllc-LoJI 4_ixi£ _5 

djblial] transit times ^43 ijVI ^ jy -6 
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Alii ^a~uoJ 


CllLiLcxll Cj J S-L-sa^VI ^aJoiS 

eJ kll^l£ 

L*11a]I AjL-cL^. 


_a 1422/1421 (Jx^pq" jblk^U ciibLJ 

( 2 3 l£UJI) 342 SjU 

!l!jVI cJl^2l 4 jL^J 
:l£j4^VI <»j 4( (1) Jj^?- jj^ 


News Day 

Prob. 

Cum. Prob 

Random Digit 

Good 

0.35 

0.35 

01-35 

Fair 

0.45 

0.80 

36-80 

Poor 

0.25 

1 

81-00 


;Ai=Jl (_£jUa-Vl <• . 4J-41 (2) (Jj^> UJ^ 


Demand 

Prob. 

Cum. Prob. 

Random Dig. 

40 

0.03 

0.03 

01-03 

50 

0.05 

0.08 

04-08 

60 

0.15 

0.23 

09-23 

70 

0.20 

0.43 

24-43 

80 

0.35 

0.78 

44-78 

90 

0.15 

0.93 

79-93 

100 

0.7 

1 

94-00 


;4j ^Lv y dJ-dl (3) UJ^ 


Demand 

Prob. 

Cum. Prob. 

Random Dig. 

40 

0.10 

0.10 

01-10 
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50 

0.18 

0.28 

11-28 

60 

0.40 

0.68 

29-68 

70 

0.20 

0.88 

69-88 

80 

0.08 

0.96 

89-96 

90 

0.04 

1 

97-00 


; (_£jlfi-V' lUill (4) Jj- 1 ?. UJ^ 


Demand 

Prob. 

Cum. Prob. 

Random Dig. 

40 

0.44 

0.44 

01-44 

50 

0.22 

0.66 

45-66 

60 

0.16 

0.82 

67-82 

70 

0.12 

0.94 

83-94 

80 

0.06 

1 

95-00 


;(JjVl j-4] ol£^_xdl 1 a±i 
(C = 75 SR) Jb 75 *40^ 50 = jSIj?JI asc. 

Aj jjJjV 64 — A.l. Jj- 1 ?. O' 0 j t. _ jU^VI 

50 = i . (3) Jj-4». 13 — H*J L . :JjVt e_iiyi 

P=R-C-L+S 
= 2x50 - 1.5x 50 - 0 + 0 = 25 SR 

f jJ' 

50 = ol^i2a-all J^c- 

L?>“ 82 = A.l. j i^ . »ri ;^jL±.y\ fjJ I 

50 — (4) dj^?. t>“j 45 ^'>4*11 j»ajll ^141 t-ilkll 

P = R-C-L + S 
= 2x50 - 1.5x 50 - 0 + 0 = 25 SR 

(JjAa. 


Day 

R.D. 

Newsday 

Newsday 

R.D. 

Demand 

Demand 

R 

L 

S 

P 

1 

64 

Fair 

13 

50 

100 

0 

0 

25 

2 

82 

Poor 

45 

50 

100 

0 

0 

25 

3 

26 

Good 

93 

90 

100 

20 

0 

5 

4 

35 

Good 

80 

90 

100 

20 

0 

5 
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5 

17 

Good 

04 

50 

100 

0 

0 

25 

6 

45 

Fair 

20 

50 

100 

0 

0 

25 

7 

03 

Good 

88 

90 

100 

20 

0 

5 

8 

72 

Fair 

03 

40 

80 

0 

2 

7 

9 

83 

Poor 

78 

60 

100 

5 

0 

20 

10 

69 

Fair 

03 

40 

80 

0 

2 

7 


(JU) 14.5 OdJ^a. 50 lij LaJ3 j^-ajJI ^LJjll JaiaijlLa jl .lid (Jj.liJl ^j-a 

•LS-"J^' (. . UuVl j UajJ adJj^. 80 J 70 J 60 4 jj£j 

^Idll J|>J1 UdJ 
; JU]l£ GPSS f'^LaL £ jj£ 


* Time Unit is one hour 

* 


Sizeorder FUNCTION RN1,D7 ;Order size 

.10,6/.35,12/.65,18/.80,24/.92,30/.97,36/1.0,48 

Transit TABLE Ml,.015,.015,20 ;Transit time 

Number TABLE XI,100,100,20 ;No. packed each day 

Ptime VARIABLE .0028#Pl+0.0334 ;Packing time 

Amount EQU 1000 ;Initial stock amount 

Stock STORAGE 4000 /Warehouse holds 

; 4000 units 






Stockout 


GENERATE 

(Exponential(1,0,0.25) ) 

/Order arrives 

ASSIGN 

1,1,Sizeorder 

/Pl=order size 

TEST GE 

S$Stock,PI,Stockout 

/Is stock sufficient? 

LEAVE 

Stock,PI 

/Remove PI from stock 

QUEUE 

Packing 


SEIZE 

Machine 

/Get a machine 

DEPART 

Packing 


ADVANCE 

V$Ptime 

/Packing time 

RELEASE 

Machine 

/ Free the machine 

SAVEVALUE 

1 + , PI 

/Accumulate no. packed 

TABULATE 

Transit 

/Record transit time 

TERMINATE 



TERMINATE 




'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k-k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k 




GENERATE 0.75,0.08334,1 
ENTER Stock,60 

* 

Stockad TERMINATE 


;Xact every 40+/-5 mins 
/Make 60, Stock 
increased by 60 


'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k 




GENERATE 8 /Xact every day 

TABULATE Number 
SAVEVALUE 1,0 
TERMINATE 1 






GENERATE ,,,1,10 
ENTER Stock,Amount 

TERMINATE 


/Initial stock xact 
/Set initial stock 


0j\lnl] jjjIai ale- dpi 
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GPSS World Simulation Report - Manufact.1.1 


Saturday, May 19, 


2001 17:49:40 


STORAGES 


START TIME 

0.000 


END TIME BLOCKS FACILITIES 


80.000 23 


1 


1 


NAME 

AMOUNT 

MACHINE 

NUMBER 

PACKING 

PTIME 

SIZEORDER 

STOCK 

STOCKAD 

STOCKOUT 

TRANSIT 

BLOCK TYPE 
GENERATE 
ASSIGN 
TEST 
LEAVE 
QUEUE 
SEIZE 
DEPART 
ADVANCE 
RELEASE 
SAVEVALUE 
TABULATE 
TERMINATE 
TERMINATE 
GENERATE 
ENTER 
TERMINATE 
GENERATE 
TABULATE 


VALUE 
1000.000 
10009.000 
10003.000 
10008.000 
10004.000 
10000.000 
10006.000 
16.000 
13.000 
10002.000 


ENTRY COUNT CURRENT COUNT 


325 0 

325 0 

325 0 

325 0 

325 0 

325 0 

325 0 

325 0 

325 0 

325 0 

325 0 

325 0 

0 0 

105 0 

105 0 

105 0 

10 0 

10 0 


LABEL 

RETRY 


STOCKOUT 


STOCKAD 


LOC 

1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 
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19 

SAVEVALUE 

10 

0 

20 

TERMINATE 

10 

0 

21 

GENERATE 

1 

0 

22 

ENTER 

1 

0 

23 

TERMINATE 

1 

0 


FACILITY ENTRIES UTIL. AVE. TIME AVAIL. OWNER PEND INTER RETRY DELAY 
MACHINE 325 0.354 0.087 1 0000 0 


QUEUE MAX CONT.ENTRY ENTRY(0)AVE.CONT. AVE.TIME AVE.(-0)RETR PACKING 



4 0 

325 

208 

0.104 

0.026 0.071 

STORAGE CAP. 

REM. MIN. 

MAX. 

ENTRIES AVL. 

AVE.C. UTIL. RETRY 

STOCK 4000 

2928 0 

1378 

7300 1 

1132.973 0.283 0 

TABLE MEAN 

STD.DEV. 


RANGE 

RETRY FREQUENCY CUM. 

TRANSIT 0.113 

0.055 



0 





0.045 - 

0.060 

22 

6.77 



0.060 - 

0.075 

52 

22.77 



0.075 - 

0.090 

66 

43.08 



0.090 - 

0.105 

51 

58.77 



0.105 - 

0.120 

43 

72.00 



0.120 - 

0.135 

20 

78.15 



0.135 - 

0.150 

17 

83.38 



0.150 - 

0.165 

7 

85.54 



0.165 - 

0.180 

17 

90.77 



0.180 - 

0.195 

8 

93.23 



0.195 - 

0.210 

2 

93.85 



0.210 - 

0.225 

3 

94.77 



0.225 - 

0.240 

3 

95.69 



0.240 - 

0.255 

2 

96.31 



0.255 - 

0.270 

1 

96.62 



0.270 - 

0.285 

5 

98.15 



0.285 - 


6 

100.00 





NUMBER 

622.800 

156. 

. 046 

0 
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1 


1 

1 

4 

2 

1 


10.00 

300.000 - 

400.000 

20.00 

400.000 - 

500.000 

30.00 

500.000 - 

600.000 

70.00 

600.000 - 

700.000 

90.00 

700.000 - 

800.000 

100.00 

800.000 - 

900.000 


SAVEVALUE 

RETRY 

1 

0 


FEC XN 

PRI 

BDT 

VALUE 



443 

0 

80.090 

442 

0 

80.343 

444 

0 

88.000 



VALUE 



0 


ASSEM 

CURRENT 

NEXT PARAMETER 

443 

0 

1 

442 

0 

14 

444 

0 

17 
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*i Manufact.1 sim:2 - BLOCK ENTITIES 


jajxj 


Location f 

~3 S 

LJ 

oJ 

Eli 

jJ 



Find 

Continue 

Halt 

Step 

Place 

Remove 


Loc 

BlockType 

Current Count 

Entry Count 

Retry Chain 

Line Number 

Include File 

Cll GEN 

GENERATE 

0 

325 

0 

15 

0 

£,2ASN 

ASSIGN 

0 

325 

0 

16 

0 

0 3TES 

TEST 

0 

325 

0 

17 

0 

U 4 LEA 

LEAVE 

0 

325 

0 

18 

0 

D>5 QUE 

QUEUE 

0 

325 

0 

19 

0 

CE6SEI 

SEIZE 

0 

325 

0 

20 

0 

C7DEP 

DEPART 

0 

325 

0 

21 

0 

□ 3ADV 

ADVANCE 

0 

325 

0 

22 

0 

CP9REL 

RELEASE 

0 

325 

0 

23 

0 

eiOSAV 

SAVEVALUE 

0 

325 

0 

2 4 

0 

(J>11 TAB 

TABULATE 

0 

325 

0 

25 

0 

CH12TER 

TERMINATE 

0 

325 

0 

26 

0 

O) STOCKOUT 

TERMINATE 

0 

0 

0 

27 

0 

Cl 14 GEN 

GENERATE 

0 

105 

0 

29 

0 

Q 15 ENT 

ENTER 

0 

105 

0 

30 

0 

Q> STOCKAD 

TERMINATE 

0 

105 

0 

32 

0 

C17GEN 

GENERATE 

0 

10 

0 

3 4 

0 

Lj 18 TAB 

TABULATE 

0 

10 

0 

35 

0 

©19SAV 

SAVEVALUE 

0 

10 

0 

36 

0 

O) 20 TER 

TERMINATE 

0 

10 

0 

37 

0 

C21 GEN 

GENERATE 

0 

1 

0 

39 

0 

Q22 ENT 

ENTER 

0 

1 

0 

40 

0 

a 23 TER 

TERMINATE 

0 

1 

0 

41 

0 
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Ave. (jx j&j .0.12 ka3 jA Am.'ill ^A ^ ojklLa]| CjlAk]l AiC. iajoijla • 

.Queue Entity Packing ^ Cont. 

. Table Number ^ U«jj jjJI aaA jit cjl&UI ^ jjj • 

a a. - j-a j TRANSIT i_a dikikll AjIIaLNI AA^i\ • 
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dlLA^xJl - ^ * r 1 l V 1 ^ 

-a 1421-1420 JIjVl lU^ j4^VI 

(2 ol£U-4l jjL ) d^j 342 141 

ul&Lui Cj^Ij J>]l 
;<2lull <> t‘n .'*^1 (t-LAAi ^Ic. l_lM 


(a) System state (b) Entity 
Simulation clock. 


:JjSn 

g4c. AliLal !-■<--i j aJU]| Ail Ml-. ,^.41 c_ajc- 

(c) Attributes (d) List (e) Event (f) Event list (g) Activity (h) 


;^l J>>4t 

A taxicab company operates one vehicle during the 9:00 A.M. to 5:00 P.M. period. Currently, 
consideration is being given to the addition of a second vehicle to the fleet. The demand for taxi 
follows the distribution shown: 


Time between Calls (Minutes) 

15 

20 

25 

30 

35 

Probability 

0.14 

0.22 

0.43 

0.17 

0.04 


The distribution of time to complete a service is as follows: 


Service Time (Minute) 

5 

15 

25 

35 

45 

Probability 

0.12 

0.35 

0.43 

0.06 

0.04 


a) Simulate the operation of the system for one day by hand. 

b) Using ARENA simulate five individual days of operation of the current system and 
the system with an additional taxicab. Compare the two systems with respect to the 
waiting times of the customers and any other measures that might shed light on the 
situation (like vehicle utilization etc.) 
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till (Jaj <2jIIaI ui aJ£>ul4 


^ ^_LaxJ ^_i'_T (J£joi 3| /' 'W l-iail A i-i^ ^ ^_ll a,>. i^ a'l L Jiil ^ ' V : .. - dlLi^Luj f) Ljjl 

Station 



i_a; - J ^Jl Ai^Ull i2]^i_LS -IxJj (jjilj-aj (_j-a .1^1 j i_ 0 j 1 J (Jj-a (_J-a^-l Aj^Luj (_j£ 

(jjjJI A*J t Aijiia 2 ± 1 (_3J*2i2l j| jaaII AIk-ajl (j-« Ala.jJl (j- 4 j ‘U jj^ U jj 

Ajjlli 6ja ^ r‘3l Ali^ajl a^jajj ' j»"' ■'■' ^ jijj dlt^l Hi A_ia^-a ^^Jl Ai^Hll 

sllut^i dj|^l_La^]| A.J-a^kXi (j-G fiJ^xJlJ L_jIaa]I dA5 jIj ClllS j\ ClllxJ^^J 

;^lu]t JjMl ^ 



.(jjj^ ^j' cJj- 1 ?* -2 


Weighing Time 

Probability 

12 

0.7 

16 

0.3 


4_La^<a 6 JL_jIaa 11 4_la^l (JjA^. -3 
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Travel Time 

Probability 

40 

0.4 

60 

0.3 

80 

0.2 

100 

0.1 


^ jikijyi 2)-a^) Aojoj jIaj jjjll C ‘llx^jj ^j^xaMI A_L-a^)t (^y& (j£ A-ALx 3 L-JjU-a^'l 

•jjA 


# A-i^.ljuj 5 -A (J^jEjAI ^alia-Ai - 1 

# A_i^.ljaJ AA^.^) 100 -A GPSS ^aUaJl ^AaJ -2 

. ARENA 2 &jAAll jj^ -3 


[ClAA^^La 

(J^l CliLo^lc. 10 ) JUcJ 2)-^ A^a^lc- 30 (3 ^Ajojj j^fc.x^oll (J^Jl -1 

.<» 2001 25 ci^'-* 1422 j 10 lM' ^a jdl -2 

2 cj^ (j^^LouAl ^jic. ^Ac> A-ac-La^AI a^^LouAI -3 

lSJ} 
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J5> 


CIjLiIaxJI g-l.x^O^kVl ^X*-u3 


^ 2 (.** i'SJ 342 

1423/1422 JijVl lU 21 ^U2l J^M 


dilc-Luj 3 (j-«jJl 


;4-2UM AiiulVl frLAAl Ls lC’ l-iaI 


: JjSM Jtj^4t 

?i 


j System states ^llvdl diVL^- j5a 42121 A^alaT^I a_ 2 j2 Ai^Ja JjJaal <- 2^aji (1 
Activities <4221 AJa^iji j Attributes <— ClL^ j Entities <-— 

l " it joAu .'21 a 2-J [_Jjl^jJa (3 £-I22 j (2 £Aj^a-o j- 0 _Jj« 1 '"' ^“*3 (1 

Discrete-event Simulation Method 4I^aii2l CaIa^/VI olSU-a AjLjiaj a j^aLd l La (<_i 

AliLal ^5 a 


Jlj*JI 

;42121 GPSS S- 1 ^(J-aC- l_)12a f.UaC-1 jLajlj (I 
1) GENERATE 2) ADVANCE3) ASSIGN 4) TERMINATE 

5) TRANSFER 6) TEST 

*Uac2 <*-* GPSS 22U-21 AiL J£ j2 t_aj£j Storage j Facility QP l3J^' ^ (SP 

4J12 


;i42l2l JljAl 

5:00 '**•'.*9:00 <_s^ sa^Jj ojIajoi $.1212^1 ajja^. ci2 ^)\-Loj ^i^ij A£^)juj (JxjujJ 

a_^L^JI dul£ lil Lais A-ujI^)^ jixj 2)^j Ajjlii AiLjaJ a^^juJI ^ , Ij^c. 

Ajx_a^«a]| CjliLnll ^ Iuin 0^)LluJ ^Ac» L_lilall ^ lU-a’n 


Time between calls (Minutes) 

15 

20 

25 

30 

35 

Probability 

0.14 

0.22 

0.43 

0.17 

0.04 


A-a.1^. (jLa£I dlSJ 


Service Time (Minutes) 

5 

15 

25 

35 

45 

Probability 

0.12 

0.35 

0.43 

0.06 

0.04 


Clul£ I La 43 iL^jV A^^aII L-l^L-a JIC-LaJ ^^3 \ QQ &Aa] A£^)aq ]1 ^aUaJ 

# AjjIj 0^)1_Luj AiljJaV A^U> 

GPSS 4il f'.WuAj (] 

ARENA Aj^)joI^L^aII Aj*J ^Ia^LojIjj ^l_j 
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-A 1423/1422 JjVl (Jj-aall jblkill AjAjA AjL=J 

(2 ol^l^-a 342 0-4.41 


; J jVl Jl>41 AjIA 
' 0 

£\ksrk) £_laa cALk ^al Z- (J£juA 3 £jix-a!lll Ax, jjJa^ ^ViaII ^jJVllI ^ajud3 

gr.“nAll ^ic. (JjA^o^kll Ig.atjA^*! ^IaA LaJ ^)aJ 

^cll Aj*Ja2 £_lAaj *l*2j) A_laaJ J-i^l Aj*Ja3 (J^j-aj A-laaJ ^UaAl CaVL^ 

jLai ;CaUjI£]| 

^*ja*nMI <^0) A-AAkll ^jaJ ^11 ;CaIajI£JI ClilA-a 

^AaIIaII Aj*Jall] ^jUakYl (^■'O ^■ 3t -^ ) ^jl.J-aVlVI ClllSjl \A\W A-laA'i ll 

CaIjLa) l^A •s.'n CIAaI^jVI Cll^lsL^. ^)j^)aJ j ) AtJj ^JalSj (2 

a^jLujl ^)Jxj A_!aaJ t^JalAill ^Jl aA^L^. (J^x-aj A_laaJ ;^lia_l]l Ca^L^ 

: cm£i\ 

(J^j-a^ll ;CaIajI£JI CjI^x^o 
j±\ ^^aII Cll^laJl L5 -lc. jJjJ j) ^Jaliill Ak. QjJoViaII Cll^iLaJl ;^UaAl A.JaxVll 

(Ji3 (3ik j! 21 k. ^)aj LqI ^j^jLLall 

JHA Ckl^aJl ^xioiS ^\\ lj)lx^aj lA^jJC- CA-il^a. ^3 ]^.3 AV’uxiaJ ^3 

^L^-HjI A.Ja^l ILaIx^aII (Jjj-aj A_laaJ ^l.Ja ill CaVL^- (4 

(J^L^aII ;CaLaI£]| 
^■^\jl 11 (j^J) ^cJ Cy*3 CjlA-a 

(^Ull LaIx^aII ^jUajjVI £y*_J LS^" ^ ^jUajji CllSj * ^UaJl AJaxIujI 

A-Aa^} JalSj AiC. ^aUaJl CaYL^- ^) la.Vl AAJ^)Ia]| oi& ^3 [A.lx^oV iaII CjIa^VI oI^L^a AjJ^Ja ^L_J 

"LaAk j^jUa cilli J13 a # Cja^. I^as c* i,wj ^^aII j Discrete 0-°^^ U^ l£^) Ajj^ailo 


Cj^ylslaJl (Jj ^4 A-AaC- Alj-aiiA A-1 a^ 1 Ak. 2 pWJ)^ 1 (jx^a j il A^.lj ^a^laA 

# ^cll ^AalSj 

^011 J1>A] 2uUj 

(') 


(1) GENERATE A,B,C,D,E 

Future Events Chain <iV^ - A i dii^Vi a^is ^ a^jj Transaction lUUj- Create 2 jj 

A - Mean inter generation time. 

B - Inter generation time half-range or Function Modifier. 

C - Start delay time. Time increment for the first Transaction. 

D - Creation limit. 

E - Priority level. 

Example: GENERATE 0.1 
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(2) ADVANCE A,B 


Future Events Chain la Jc. Transaction 

A - The mean time increment. 

B - The time half-range or, if a function, the function modifier. 

Example: ADVANCE 101.6,50.3 

(3) ASSIGN A,B,C 

Transaction Parameter cU*U' ^ lUj 

A - Parameter number of the Active Transaction. 

B - Value. 

C - Function number. 

Example: ASSIGN 2000,150.6 

(4) TERMINATE A 

A - Termination Count decrement. Default is 0. 

Example: TERMINATE 1 

(5) TRANSFER A,B,C,D 

^ .all ill'll I Jl ijiil jl 

A - Transfer Block mode. 

B - Block number or location. 

C - Block number or location. 

D - Block number increment for ALL Mode. 

Examples: 

(a) Unconditional Mode 
TRANSFER .New Place 

(b) Fractional Mode 
TRANSFER ,75„New_Place 

(c) Both Mode 
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TRANSFER BOTH,First_Place,Second_Place 

(d) All Mode 

TRANSFER ALL,First_Place,Last_Place,2 

(e) Pick Mode 

TRANSFER PICK.FirstJMace.I.astJ'lace 

(f) Function Mode 
TRANSFER FN,Funcl,5 

(g) Parameter Mode 
TRANSFER P.Placemarker, 1 

(h) Subroutine Mode 

TRANSFER SBR,New_Place,Placemarker 

(i) Simultaneous Mode 

TRANSFER SlM,Nodelay_Place,Delay_Place 
(6) TEST O A,B,C 

j arithmetic condition -1= 

O - Relational operator. Relationship of Operand A to Operand B for a successful test. 

A - Test value. 

B - Reference value. 

C - Destination Block number. 

Example: TEST G C 1,70000 




(Jjiajl J dlta Sya (_£l Aic. (J^Lxla L_1C- jUu'i (A Lg » Facility 

RELEASE j SEIZE 




GPSS BLOCKS 
SEIZE Facility 
GPSS BLOCKS 
RELEASE Facility 
GPSS BLOCKS 
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STORAGE a*^j aJ a^.Ij JaLI* ^ j!i£l l_i& jl^j (j j^-a) Storage 
LEAVE j ENTER o^all ^ aVu u j Ajx^ aja^j a*j jji-JI 

;(Jlla 


GPSS COMMANDS 
SL STORAGE Capacity 
GPSS COMMANDS 


GPSS BLOCKS 
ENTER SL 
GPSS BLOCKS 
LEAVE SL 
GPSS BLOCKS 


calls FUNCTION RN1, D5 
0.14,15/0.36,20/0.79,25/0.96,30/1.0,35 
sertime FUNCTION RN1,D5 
0.12,5/0.47,15/0.9,25/0.96,35/1.0,45 

callwait TABLE Ml,10,10,20 

GENERATE FN$calls 
QUEUE cabq 

SEIZE cab 

DEPART cabq 

ADVANCE FN$sertime 

RELEASE cab 

TABULATE callwait 
TERMINATE 1 


idJtii ji>J] ajU) 


GPSS World Simulation Report - Untitled Model 1.1.1 

Sunday, January 13, 2002 00:06:22 
START TIME END TIME BLOCKS FACILITIES STORAGES 


0.000 

2455.000 8 

1 

0 

NAME 

VALUE 



CAB 

10006.000 



CABQ 

10005.000 



CALLS 

10000.000 



CALLWAIT 

10004.000 



SERTIME 

10002.000 




LABEL 

LOC 

BLOCK TYPE 

ENTRY COUNT 

CURRENT COUNT 

RETRY 


1 

GENERATE 

101 

0 

0 


2 

QUEUE 

101 

0 

0 


3 

SEIZE 

101 

1 

0 


4 

DEPART 

100 

0 

0 


5 

ADVANCE 

100 

0 

0 


6 

RELEASE 

100 

0 

0 


7 

TABULATE 

100 

0 

0 


8 

TERMINATE 

100 

0 

0 


FACILITY 

ENTRIES 

UTIL. 

AVE. TIME AVAIL. 

OWNER 

PEND 

INTER 

RETRY 

DELAY 

CAB 

101 

0.827 

20.099 1 

101 

0 

0 

0 

0 
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QUEUE 

MAX 

CONT. 

ENTRY 

ENTRY(0) 

AVE.CONT. 

AVE.TIME 

AVE.(-0) RETRY 

CABQ 

3 

1 

101 

60 

0.261 

6.337 

15.610 0 


TABLE 

MEAN 

STD.DEV. 

RANGE 



RETRY FREQUENCY 

CUM. % 

CALLWAIT 

26.650 

13.410 




0 






- 

10. 

.000 

7 

7 . 

00 



10, 

,000 - 

20, 

.000 

27 

34. 

00 



20, 

.000 - 

30. 

.000 

39 

73. 

00 



30, 

,000 - 

40. 

.000 

13 

86. 

00 



40, 

,000 - 

50, 

.000 

9 

95. 

00 



50 , 

,000 - 

60, 

.000 

3 

98 . 

00 



60, 

,000 - 

70. 

.000 

2 

100. 

00 


CEC XN 

PRI 

Ml 

ASS EM 

CURRENT 

NEXT PARAMETER 

VALUE 

101 

0 

2450.000 

101 

3 

4 



FEC XN 

PRI 

BDT 

ASS EM 

CURRENT 

NEXT PARAMETER 

VALUE 

102 

0 

2475.000 

102 

0 

1 



(jl iV1 (J.La Ic -^3 4 -Jlc. %) 82.7 (^5^ 6jUJl AjLlS J 

La^ IjL^. ^Jlc. ^A j 26.65 AAl3Ji 70 (^ 5 -^ cJ k 6^)Llu21 ^j^jLLall ^3 

^jJa JA jA 


42exam.2.sim:2 - 


_ 


jnjx| 


Mean: 26.650 



ARENA (u) 
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ARENA Simulation Results 

amb - License #9400000 

Summary for Replication 1 of 1 


Project: 

Taxi Cab Problem 

Run execution date : 

1/12/2001 

Analyst: 


Model revision date: 

1/12/2001 


Replication ended at time : 100.0 


TALLY VARIABLES 


Identifier Average Half Width Minimum Maximum Observations 


finish Ta 

25.750 

(Insuf) 

22.000 

27.000 

4 

cab_R_Q Queue Time 

1.0000 

(Insuf) 

.00000 

5.0000 

5 
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DISCRETE-CHANGE VARIABLES 


Identifier 


Average Half Width Minimum Maximum Final Value 


# in cab_R_Q 
cab_R Busy 
cab_R Available 

COUNTERS 

Identifier Count Limit 


.05000 

(Insuf) 

.00000 

1.0000 

.00000 

.93000 

(Insuf) 

.00000 

1.0000 

1.0000 

1.0000 

(Insuf) 

1.0000 

1.0000 

1.0000 


finish C 


4 Infinite 


Simulation run time: 0.00 minutes. 

Simulation run complete. 

%93 25.75 

L_L^.L-a 

/UjjJa 

SIMAN aaL ^UjJI 

; Model statements for module: Arrive 1 


42$ 

CREATE, 

1:DISC ( 0.14, 

.15, 

0.36,20,0. 

,79,25,0. 

.96,30,1.0,35 

3$ 

STATION, 

calls; 





51$ 

TRACE, 

- 1 ,"-Arrived 

to 

system at 

station 

calls\n":; 
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6$ 

ASSIGN: 

Picture=Default ; 

27$ 

DELAY: 

0. ; 

56$ 

TRACE, 

-1,"-Transferred to station cab\n":; 

29$ 

ROUTE: 

2,cab; 

; Model 

statements for 

module: Server 1 

0$ 

STATION, 

cab; 

158$ 

TRACE, 

-1,"-Arrived to station cab\n":; 

121$ 

DELAY: 

0. ; 

165$ 

TRACE, 

- 1 , "-Waiting for resource cab R\n":; 

82$ 

QUEUE, 

cab R Q:MARK(QueueTime); 

83$ 

SEIZE, 

1: 



cab_R,1; 

192$ 

BRANCH, 

1: 



If,RTYP(cab_R).eq.2,193$,Yes: 



If,RTYP(cab R).eq.1,95$,Yes; 

193$ 

MOVE: 

cab_R,cab; 

95$ 

TALLY: 

cab R Q Queue Time,INT(QueueTime),1; 

202$ 

DELAY: 

o 

o 

0.12,5,0.47, 

TRACE, 

.15,0.9,25,0.96, 

-1,"-Delay for processing time DISC( 
.35,1.0,45 )\n":; 

84$ 

DELAY: 

DISC( 0.12,5,0.47,15,0.9,25,0.96,35,1 

166$ 

TRACE, 

-1,"-Releasing resource\n":; 

85$ 

RELEASE: 

cab_R,1; 

149$ 

DELAY: 

0. ; 

171$ 

TRACE, 

-1,"-Transferred to station finish\n" 

89$ 

ROUTE: 

0.,finish; 

; Model 

statements for 

module: Depart 1 


0,45 ) 
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2$ 

STATION 

233$ 

TRACE, 

203$ 

DELAY: 

225$ 

COUNT: 

230$ 

TALLY: 

240$ 

TRACE, 

232$ 

DISPOSE 


finish; 

-1,"-Arrived to station finish\n" 

0 .; 

finish_C,1; 

finish_Ta,Interval(QueueTime),1; 
-1,"-Disposing entity\n":; 
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vlkJl /LxaU, 

^U.U gJ 1. glt-i.y^l <Vaai$ 


( 2 Jjjla) t*ryt 342 SjL« 

^ 1423/1422 j4^V 


dilc-Lai 3 3 p®_3^ 


;AuiUM AiiuiVl fciAA l-ia! 


:JjSM Jlj**ll 


I^^JlllI g-aljjbl ^3 L_l]|jl]| j j»aljVI (_]»aC. (Jj‘ ^*°‘'" .' ^ j2ul 


SETS 

STORAGE 

TRANSIT 

TABLE 

GENERATE 

AGAIN 

GATE SNF 

ENTER 

ADVANCE 

LEAVE 

TABULATE 

TERMINATE 

OCCUPIED 

ADVANCE 

TRANSFER 


2 

Ml,100,100,20 
(Exponential(1,0,200)) 
SETS,OCCUPIED 
SETS 
180,60 
SETS 
TRANSIT 
1 

300,60 
,AGAIN 


;^liSl Jlj^ll 


a» G A (jib jll 4-a.lkJ AjLJjxall ^aaJaa ^^3 JLkj jfbj -4-a^l (J^axJ 

.(jjlS.5 10 + 6 (J^ OJi j l)-^*- 4 ^ (jib jll -41k. j jfbj 3>a^.l ^Akj .4A}33 5 + 5 (J^ (JjO J-^*- 4 ^ 

JjLaibl (_J«alj«JI jl (jj^ jll 111 _3l_k (jC- jfb 4-a.lk j j|5b (_JC- ' La-lk ljt>»aj 3^b jll 

100 ^ GPSS f lA^b .JbJI (J* JaLall ^-obbl Jbkj “Glj JAj^l 

A A 11 jjc- 433_la]l 'If I » I (JS 4^jl _3j^ j 


.^Jlull J|j«J| 


3t^j »>» 100 ^l je-4 GPSS JjV' J'>3' ^ jj£a* 1I ^abjJI <Jk.jj (I 

TRANSIT Jj^J' 

O^j ^liall 4 jL^VI ^-aJ CLOSE j WRITE j OPEN StJ' jail ja'^kloib (c_j 

EXCEL jJ Jj^l' 
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Jb 1423/1422 u^l J<uaill jb!^5U AU*~\4 cLiLjIa) 

( 2 SISIaaII jjjla)342 S^b> 

: jjSn jt j*ji ajIa! 

SETS STORAGE 2 j*Vl 

2 2jj^ c> SETS lR^' 

TRANSIT TABLE Ml,100,100,20 J*Vl 

Ml f'^kdl ^ jjj^l c>j^ Jj- 1 ?- J*J c> TRANSIT 2R^' 

20 1 ”'' 55c. j 100 "ball A*jaiJ 100 JjSfl Aiill Aj|5j ^ ^J^^-Lall 

GENERATE (Exponential (1, 0,200) ) A^' 

Jj. ^31 jjjljLa 2)" a D^ A_lLaj J 200 (j5x-aJ (_g^VI jjlJI L ■ '“'^ iyialjiLil 5j] .JA 

AGAIN GATE SNF SETS,OCCUPIED 

AJLi. ^33 ^lia-a JJC- (_j^)k^a]l 2jl Ja^A (_ 5 -^ JaaiJI (_J-aljiLall ^j^yaJ ^-ajoij'^ L_llli]| lift 

11a 2)1 Ja^.V OCCUPIED -all !■ # 'll all JojAliII (JalxlLall (JftLlJ (j^k-all ^y> o5^j ^)3jJ ja5C. 

AGAIN A a21^' 
ENTER SETS 

Aj^jikka JtiLl j 2 j2^~ is^ ajSjJ-all djlk^^ll 5^1 -Lulall (Jalxll Olb) L_i11a]| lift 

5^I^j 2iL^ai^ AjIa^ j .lie- ^ -A i \j 

ADVANCE 180,60 A^^' 

A-a5kJI 2>a J) (_£LaJ 

LEAVE SETS A^^' 

o^jijLa 2)2^ ^3 Aj^jx2kall dllk^jll 5^1 l—lllall lift (JxsJ -Lulall (_ialx!La]l A-a5k. a-l^lLlI 5xJ 

TABULATE TRANSIT A^^' 

TRANSIT (_Sjlj5lll J j5aJI Jl Jaaiill (JxlxloB jjj- all ,j-aj ^lAab a_JLall lift ^jL 

TERMINATE 1 A^^' 

5^1ftli' -y -all 5l5C- A ail U A 'll 2>a binII (jbjilLall ^ j^k. 

OCCUPIED ADVANCE 300,60 A^^' 

(JlLaJj Aj^jitka *1' dllk^j Cjj^ Jaiull (JaLxILa]! A_JI (Ji_£5ll 5_llli]l lift 

(_£^kl o^ya i 1 a 'll ; J jj>ai A_1 jL^_a]| o5lc.| (_Jj3 jl Ik’nifl 2>°j 
TRANSFER ,AGAIN A^^' 

AGAIN A >• . ifiN ijJ^ J p- Jjjbi 


GENERATE 

TRANSFER 

SEIZE 

ADVANCE 

RELEASE 


5,5 

BOTH,,BAKR 
AHMD 
10, 6 
AHMD 


I^t^l Jlj*-Jl AjIaI 

(i_l]IJa]| 2>o L . 'jlb^ll j_Ja| ^ A II^ill li..'il ^3 
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TERMINATE 1 

BAKR TRANSFER BOTH,,KHLD 

SEIZE BAKRS 

ADVANCE 10,6 
RELEASE BAKRS 
TERMINATE 1 

KHLD SEIZE KHLDS 

ADVANCE 10,6 
RELEASE KHLDS 
TERMINATE 1 


GPSS World Simulation Report - OR342F22223TEST.5.1 
START TIME END TIME BLOCKS FACILITIES STORAGES 

0.000 527.111 15 3 0 


NAME 

VALUE 

AHMD 

10001.000 

BAKR 

7.000 

BAKRS 

10003.000 

KHLD 

12.000 

KHLDS 

10004.000 


LABEL 

LOC 

BLOCK TYPE 

ENTRY COUNT 

CURRENT COUNT 

RETRY 


1 

GENERATE 

100 

0 

0 


2 

TRANSFER 

100 

0 

0 


3 

SEIZE 

38 

0 

0 


4 

ADVANCE 

38 

0 

0 


5 

RELEASE 

38 

0 

0 


6 

TERMINATE 

38 

0 

0 

BAKR 

7 

TRANSFER 

62 

0 

0 


8 

SEIZE 

33 

0 

0 


9 

ADVANCE 

33 

0 

0 


10 

RELEASE 

33 

0 

0 


11 

TERMINATE 

33 

0 

0 

KHLD 

12 

SEIZE 

29 

0 

0 


13 

ADVANCE 

29 

0 

0 


14 

RELEASE 

29 

0 

0 


15 

TERMINATE 

29 

0 

0 


FACILITY 

ENTRIES 

UTIL. 

AVE. TIME 

AVAIL. 

OWNER 

PEND 

INTER 

RETRY 

DELAY 

AHMD 

38 

0.742 

10.291 

1 

0 

0 

0 

0 

0 

BAKRS 

33 

0.625 

9.987 

1 

0 

0 

0 

0 

0 

KHLDS 

29 

0.538 

9.782 

1 

0 

0 

0 

0 

0 


UjO 29 :JU.j jjlj 33 jjlj 38 jjjj 100 C> -1 

% 53.8 ^J % 62.5 % 74.2 -2 

j 9.78 4_iixsj 9.99 j 10.29 ^* -3 


AjIaI 


SETS 

STORAGE 

2 

TRANSIT 

TABLE 

Ml,100,100,20 


GENERATE 

(Exponential(1,0,200 

AGAIN 

GATE SNF 

SETS,OCCUPIED 


ENTER 

SETS 
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ADVANCE 
LEAVE 
TABULATE 
OPEN 
WRITE 
CLOSE 
TERMINATE 
OCCUPIED ADVANCE 
TRANSFER 


180,60 

SETS 

TRANSIT 

("OR342TEST.TXT") 

Ml 

1 

300,60 
,AGAIN 


GPSS t> 

GPSS World Simulation Report - Untitled Model 3.1.1 


START TIME 
0.000 


END TIME BLOCKS FACILITIES STORAGES 
20542.415 12 0 1 


NAME 

AGAIN 

OCCUPIED 

SETS 

TRANSIT 


VALUE 

2.000 

11.000 

10000.000 

10001.000 


LABEL 

LOC 

BLOCK TYPE 

ENTRY COUNT 

CURRENT COUNT 

RETRY 


1 

GENERATE 

101 

0 

0 

AGAIN 

2 

GATE 

139 

0 

0 


3 

ENTER 

101 

0 

0 


4 

ADVANCE 

101 

1 

0 


5 

LEAVE 

100 

0 

0 


6 

TABULATE 

100 

0 

0 


7 

OPEN 

100 

0 

0 


8 

WRITE 

100 

0 

0 


9 

CLOSE 

100 

0 

0 


10 

TERMINATE 

100 

0 

0 

OCCUPIED 

11 

ADVANCE 

38 

0 

0 


12 

TRANSFER 

38 

0 

0 


STORAGE 

CAP. 

REM. 

MIN. 

MAX. 

ENTRIES 

AVL. 

AVE.C. 

UTIL. 

RETRY 

DELAY 

SETS 

2 

1 

0 

2 

101 

1 

0.880 

0.440 

0 

0 


TABLE 

MEAN STD.DEV. 

RANGE 


RETRY FREQUENCY 

CUM. % 

TRANSIT 

297.446 218.612 

100.000 

_ 

200.000 

0 

43 

43.00 


200.000 

- 

300.000 

29 

72.00 


300.000 

- 

400.000 

0 

72.00 


400.000 

- 

500.000 

12 

84.00 


500.000 

- 

600.000 

9 

93.00 


600.000 

- 

700.000 

1 

94.00 


700.000 

- 

800.000 

2 

96.00 


800.000 

- 

900.000 

1 

97.00 


900.000 

- 

1000.000 

0 

97.00 


1000.000 

- 

1100.000 

2 

99.00 


1100.000 

- 

1200.000 

1 

100.00 


EXCEL fbaa-L gSLiill 


447.19104 

120.9797 

100_ 

Bin 

Frequency 

142.45752 

1159.576 

200 

100 

0 

141.44256 


300 

200 

43 

153.0858 


400 

300 

29 

224.15124 


500 

400 

0 

187.07448 


600 

500 

12 

473.57184 


700 

600 

9 

187.85268 


800 

700 

1 


667 



2 


138.25368 

583.11864 

126.55968 

210.52992 

166.04964 

202.2108 

221.46168 

144.26412 

170.22144 

151.45536 

564.96312 

401.00184 

168.51948 

227.982 

493.75908 

645.29976 

128.09292 

172.87824 

214.55064 

134.52924 

238.19016 

523.35684 

188.38032 

156.58548 

199.62912 

225.40236 

214.041 

1098.33264 

163.29384 

709.89768 

195.2046 

212.42136 

403.98228 

207.80292 

874.81932 

223.1532 

512.68284 

210.61992 

195.47808 

230.361 

170.83992 

190.97136 

166.10148 

205.11792 

528.2358 

213.90372 


900 

800 

1000 

900 

1100 

1000 

1200 

1100 


1200 


More 0 


Histogram 



n Frequency 


Bin 
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124.18656 

131.94768 

232.80108 

443.54328 

441.855 

579.49092 

1159.57632 

787.90956 

234.73992 

458.39088 

217.89816 

215.5128 

234.14784 

149.37048 

120.97968 

200.424 

577.71828 

122.3448 

148.4562 

214.66848 

122.07684 

169.5528 

184.78092 

225.53004 

212.53392 

153.53736 

213.2232 

128.63448 

145.53648 

206.16264 

489.95664 

560.03004 

470.44152 

125.72004 

198.56412 

1037.46348 

513.23496 

405.47844 

135.97596 

183.97836 

485.02836 

214.5666 

161.3094 

122.68596 

175.62636 

225.71892 
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dllilaxJI dl r '' • ^ VI ^jui2 

-A 1421-1420 JIjVi lU^ J^VI 
(2 siS' ^ j^Ja ) L " .' 342 s^LJI 

dl&Lwi -diC 

;Aj]lHll 41 L "VI ^-iaa ^ic- 


(a) System state (b) Entity 
Simulation clock. 


;JjSM 

;l^alc. <114 ^ Jac-j j <2111 dl v_jjc. 

(c) Attributes (d) List (e) Event (f) Event list (g) Activity (h) 


i^jgl Jl>Jl 

A taxicab company operates one vehicle during the 9:00 A.M. to 5:00 P.M. period. Currently, 
consideration is being given to the addition of a second vehicle to the fleet. The demand for taxi 
follows the distribution shown: 


Time between Calls (Minutes) 

15 

20 

25 

30 

35 

Probability 

0.14 

0.22 

0.43 

0.17 

0.04 


The distribution of time to complete a service is as follows: 


Service Time (Minute) 

5 

15 

25 

35 

45 

Probability 

0.12 

0.35 

0.43 

0.06 

0.04 


a) Simulate the operation of the system for one day by hand. 

b) Using ARENA simulate five individual days of operation of the current system and 
the system with an additional taxicab. Compare the two systems with respect to the 
waiting times of the customers and any other measures that might shed light on the 
situation (like vehicle utilization etc.) 
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CjLiUxJI g-lxfO^V 1 ^joi3 

^ 2 ^ ^ 342 

-a 1422/-A 1421 JjVI cUill jU^! 

CjI^Luj 3 

;Aj]U]| L3 lc. 

:JjVI 

j^aI j Discrete-event simulation method Ah^qUl l djl^V' ol£U-a ^jJ=> jc- (I 

1 ^ j\r~, 4 Y\ 

Process dliLiLaJl aIij^ 3 j Event schedualing dd'^Vl <1 j^a. aIijL jjj jjli (c_i 

ol£U^dl interaction 

Next event time djl.^NI (^Jc- aAdtxdl 'il£Li_xdl ^as3 aN/iI^u jjj jjli 

Fixed increment time advance Adi^' j advance 

JI>Jl 

(J-a^J UjO ‘ FIFO JJjlda (“hid A] |J£ Jljjll LS Jc. jjXajLk OJ&} A-a^ j 
^plju ^-ildll £-a A-a.iiJI AlLa^l .AaJ ^dldll ^^1 Adij (JjVI ^oldll £a A^a-liJl 

Ail3^ lnaj)“'^.i ^joil Aj (JjVI - ^ A U (jJjLa (_j»a^ U (_papiill . d ^ 

^jldll AJC-j Ada.} 0,7 dajojjILttJ j^joiI Idajl (Jj^l jdldll .lie. 4-aiiJl ^j«aj 

: GPSS .Add 0‘9 <^l ,yjjj l$J 

Jojoj jd t jlialllVI Cy*j I*“"jd jAS j 100 -^Axl d lV'11 ol£L^a ^d 

(jJ-addll O* (J^ AallxS jdj dy-a^LiJl j^jLLa (j-a l_J^ ^3 ((^pljpll 
1^1 jaddl ^Jl (JjYI (_j»a A^jli] Ada j ojd .ii.jJ Aji ^pajdll ^d 

dlj-pdll -ii.ji j djjdll od dldi al£d-all f. I^>d ^C-i .(jjjld C1 l)Ijj Add fj±i (JliLala 

.aLLoJI 

(JLa^l J*J jaliaill (_Jj A^ik Jj ^jjlj^ll (j-a %20 (j^ 

pjUJl SuiaJI 


AajLoJl dll jlj i_ a j^)ia]| O^A O'ol^Li^ail ^>^1 ,(JjVI 
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CjULadl Cj^ 2kJj g-lx^o^kV 1 ^a-ui3 
L*11a]I 


-* 1422/1421 lU^> JL^V ^Ull jUi^VI 
( 2 &SU-JI ) 342 

ax^Luj 2 


:GPSS WORLD 4-21^' AJl^Vt ^ -LSa ^k. l_lJ 

^JjVI A-lLoxJl 2)£JJJ 1 ,£.‘i^ (JS tdjLjlxixJl 2)-^ AjljUiLg 2)^ AjtJa3 

j 15% i^\ ^ ^Ui^j a212Ij Ajjlilll 2))\)^»." .l$ ,at ju^o’i ^1*2 2)-° 20% 

Jmj j 421 j 2)J^ l.g.»JU-rOl J}Ijl 2I ^iaall 2)-° 60% -L5^^j2l ^ic- ^ ,X J^1x2 ^ia2l 2)^ 5%) 

■O^ j^' 4-^ ^ ls^' Cy° ^=2^*-* o-^'-c-j J' 4 j31j]I 40% -J'j ‘ scrapped 

j^JaxJ 4_lLaxA] -( ^_iajl AaiSJ 30 (J5 4uoijILo]I ^3 ^44 4—4_l^k. 4 aJo 3 4r,' '■ 

; JU1I JjA^b 


Time For First Process 

Frequency 

0.05 

0.13 

0.16 

0.22 

0.29 

0.15 

Process time (mins) 

10 

14 

21 

32 

38 

45 


j 4il3J 24 %*'j4-a4 ^gjt-llLa £4^j4 <1 AjLaxll c4°J)_5 (JjjLS-^ 1 5i6 (_3^)*4jaii A_2_j\il\\ 4_lla*Jl 

4l]4] ^J))!\ (J4C. .Alali£-a AxJaS 100 3 £44 j-o 4]| dlLlLaC- 4 (_£_jl-}x»a l —4 

Aj_ia^j3^a]l A4C-J 


j' 


^41.244*^1 jjjJ)'' .Lie.^Jfaul 4 _Jjj 4 Ajt^l^)-a 4 l-i,.''jj 4 j ^s^-'n ^jl^_i ^44^1 Uj3^° ( ( T J ) 

>t ^jLjla JUsiaLj o4La.j 63 J 40 OW J4*44 *- . 3-^-J 1000 id* 

J (jj l. lU-»J ^44 y)J l144x4 £j\ l£^ ‘4-A^.j 1000 3* a V , lg,''u«,aH 

t41i] Qj(_) a* 4 (jls jii5l jl 44a.j 800 J& A^^-J-all (j!5 ^li _0-^-jlOOO 

jA 444 IUI lead time ~ Cy*j ju^^U ^Ljl 4 ^UaL (J-axii 

jj jA y)^aa4 yjl 4 IL 4 A 3^ ^1 La43 (*j4 200 ®4-a] 3^3^ (^a4 ^ 

.stockouts 
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_A 1422/1421 (Jx^iqll (jLac*V jln^^U Aldi^-a CIiIjL^.! 

(2 $l£U^) d^j 342 *^t 


^A-^,W'uxix>ll AjjI^joulII A.^n 1 c. ql'iVi [A.Jo^^Lq^ (Jlj^aiU AjL^J 


***************************************************************** 

* Quality Control Program * 

* Time units are in minutes * 

***************************************************************** 

RMULT 93211 

* Definitions 


Transit 

TABLE 

Ml,100,100,20 

/Transit Time 

Process 

FUNCTION 

RN1,D7 


0,0/.05,10/ 

.18,14/.34,21 

/.56,32/.85,38/1.0,45 


************************ 

***************************************** 


GENERATE 

(Exponential(1,0,30) ) 



ASSIGN 

1,FN$Process 

/Process time in PI 

Stagel 

SEIZE 

Machinel 



ADVANCE 

PI 

/Process 1 


RELEASE 

Machinel 



ADVANCE 

2 

/Inspection 


TRANSFER 

.200,,Reworkl 

/20% Need rework 

************************ 

***************************************** 

Stage2 

SEIZE 

Machine2 



ADVANCE 

15,6 

/Process 2 


RELEASE 

Machine2 



ADVANCE 

2 

/Inspection 


TRANSFER 

.150,,Rework2 

/15% Need rework 

************************ 

***************************************** 

Stage3 

SEIZE 

Machine3 



ADVANCE 

(Normal(1,24,4) ) 

/Process 3 


RELEASE 

Machine3 



ADVANCE 

2 

/Inspection 3 


TRANSFER 

.050,,Rework3 

z5% need rework 


TABULATE 

Transit 

/Record transit time 


TERMINATE 1 

'k'k'k'k'k'k'k'k'k'k'k'k'k'k*************************************************** 


Reworkl 

TRANSFER 

TERMINATE 

.400,,Stagel 

Rework2 

TRANSFER 

TERMINATE 

.400,,Stage2 

Rework3 

TRANSFER 

TERMINATE 

.400,,Stage3 


a_u!^ juaxll a^ ilj l U'iVi ^ Jl>21 ajL^.1 


********************************************************************* 
* 

* Periodic Review Inventory Model 

* 

* Time units are in days 

********************************************************************* 

* Definitions of non block entities 


674 



RMULT 

Stock STORAGE 

Stock TABLE 

Orderqty VARIABLE 
Demand VARIABLE 
Target EQU 
Reorder EQU 


39941 

10000 

S$Stock,100,100,20 
Target-S$Stock 
RN1024+4O 
1000 
800 


/Warehouse can hold 10000 
/Table for inventory amts 
/Order quantity 
/Daily demand 
/Initial stock level 
/Reorder point 




•k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k 


* The reorder process 


GENERATE 
TEST L 
ASSIGN 

Custwait ADVANCE 
ENTER 

Skip TERMINATE 


5 , , , , 1 

S$Stock,Reorder,Skip 
2,V$Orderqty 
5 

Stock,P2 




/Review xact, Priority=l 
/Is stock < Reorderpt 
/Parameter 2=Order quantity 
/Lead time is 5 days 
/Stock increases by P2 
/Ordering xact is finished 

•k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k 


* The daily demand decrements 
GENERATE 1 
ASSIGN 1,V$Demand 

demand 


quantity on hand 

/Daily demand transaction 
/Parameter l(Pl)=daily 


Stockout 


TABULATE 
TEST GE 
LEAVE 
TERMINATE 
TERMINATE 


Stock 

S$Stock,Pl,Stockout 
Stock,PI 
1 
1 


/Record daily stock 
/Can order be filled 
/Remove demand from stock 
/Daily timer 
/Daily timer 




* Initialize the inventory 
GENERATE ,,,1,10 
ENTER Stock,Target 

TERMINATE 


/Set initial stock 

/Set init stock level=target 

/Xact is terminated 
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Ail ^uoiJ 


CliLiLaxJl dj j^-}j r' 1 ■-~ > ^ V' r~~^ 

fi yiij£ 

C^jAjoi dlLoll Aj(-oL^. 


-* 1422/1421 lU^ jbSiyi 
( 2 slSUAI) ci^j 342 ai-d 

djLc-ljoj 3 

^.Vl Lg k yiJ 

icJjVi ji>ji 

^L-aJ a.1^1^jll aAj^^Jl (^jloiJ iAj^LaC- ^glc. 1 g »J 4 (j- 0 ^•^ C- L'OJJ 44^)^. £jlj (_ 

20 <*A^ oA 3 'A j»j4i Ajlfj A A»jj 3 yA dljA' .Jly 2 £lf*J U^J.'J j Jki 1.50 

£jb jla [Q L5^ ^Jjb]| ajI^^JI # Sa^I^J 1 6jj^)^i3 aAIa 

c^lLiA a^. jj ^jbJI g^±^. .b-^^ £aj^)^ ... 70 60 jl 50 

CjVUu^U j M ^ ?f e jJj M Aj ^LV” "^" fjJ 4 jUkbU e bVl c> ^1 Jjl 

A U*)^k AjI^^Jl ^Ac. L_liiall £JjjJ # ^jjLojll jLujJI (j-G ^Jlj!ill ^^ic. 0.35,0.45,0.20 

: Jj^AW as-^ fA' 



Demand Probability Distribution 

Demand 

Good 

Fair 

Poor 

40 

0.03 

0.10 

0.44 

50 

0.05 

0.18 

0.22 

60 

0.15 

0.40 

0.16 

70 

0.20 

0.20 

0.12 

80 

0.35 

0.08 

0.06 

90 

0.15 

0.04 

0.00 

100 

0.07 

0.00 

0.00 


LiaA ll^^Jl £jb I^J^JJjujJ Ail^^Jl ^j-a (Jj-qVI AAxJl AjA^J L-Jj'Jo^il 

.Aj^ Aj 3 - 80,70,60,50 lSjA A Gd i_jjlkdl J^jV bj-4 <»U 10 yA^ 1 - 

;4 ..w ^41 ^ya 4 , '..'^,'i ;4 l^*v v i ^ 

P = R-C-L + S 

; '» ' Cn-i 

P = Profit (cW^') 

R = Revenue from sales (yr^' ^WA' £lf») 

C = Cost of newspapers (44 jA' AiKj) 

L = Lost profit from excess demand (‘-A 3 AA 3 ^ A^l' ^WjVl) 

S = salvage from sale of scrap papers ( AA" 44 jA' ^ ^ jl^adl ^lAl) 
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idlin' ji>j' 


^ dllc-Laill LlxJ .4_lo3j dllc-Lu 4r,1 n ^ i dAj 4£^>4 ^ ^3 ^j3j 

^ (_5-^ CjLi^£Jl j ^pa^jxl] o^&La. i_ilc- 4_li*J All 4 jajgil^J 

■um 2jwb ^ t^iui 


Order Size 

6 

12 

18 

24 

30 

36 

48 

Frequency 

0.10 

0.25 

0.30 

0.15 

0.12 

0.05 

0.03 


aajIj 120 L .''^ jsi ** 15 cAJLlI jjjj 2>°_)^ ^~*“' 

4_1a 3^}]| dllc-LJI gjjj jijai3 _i_ilk]| ^ LlxJ 4_La3j ^-C-LkJJ (J£] (j^j4 10 AiUia^lj 

_4ijaj 455 "o^-j 60 Cilc jx^ 

;4_llll]| djLa^la-a]l ^ !■>» ' 4^^)4 i]| JaLuil 2>« ^»Lll 10 (_^La. GPSS A~k‘i..'l y 

4 n» 'l l ^kii3 ._J S^)Ja!LLa]| dlllUall JAC- -LuoijlLa -~J 
^ajJ (J5 4£. j^all 4 _ia3^j]| dllc-LoJI 4_ixi£ 

djblial] transit times M-^V' ^ijVI ^ jy -9 
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<illl ^ajudJ 


CllLiLcxll Cll J ^aJoiS 

eJ kll^l£ 

L*11a]I AjL-cL^. 


_a 1422/1421 cs“^“^ (Jx^pq" jblk^U aIclL^-a CjUU.) 

( 2 Sl£UJI ) 342 SjU 

•(JjVI cJlj^-21 <jU.J 
:l£j4^VI <»jJ( (1) Jj^?- jj^ 


News Day 

Prob. 

Cum. Prob 

Random Digit 

Good 

0.35 

0.35 

01-35 

Fair 

0.45 

0.80 

36-80 

Poor 

0.25 

1 

81-00 


;Ai=Jl (_£jUa-Vl <• . dl-dl (2) (Jj^> UJ^ 


Demand 

Prob. 

Cum. Prob. 

Random Dig. 

40 

0.03 

0.03 

01-03 

50 

0.05 

0.08 

04-08 

60 

0.15 

0.23 

09-23 

70 

0.20 

0.43 

24-43 

80 

0.35 

0.78 

44-78 

90 

0.15 

0.93 

79-93 

100 

0.7 

1 

94-00 


;Aj ^Lv y dJ-dl (3) (JjA> UJ^ 


Demand 

Prob. 

Cum. Prob. 

Random Dig. 

40 

0.10 

0.10 

01-10 
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50 

0.18 

0.28 

11-28 

60 

0.40 

0.68 

29-68 

70 

0.20 

0.88 

69-88 

80 

0.08 

0.96 

89-96 

90 

0.04 

1 

97-00 


; (_£jlfi-V' lUill (4) Jj- 1 ?. UJ^ 


Demand 

Prob. 

Cum. Prob. 

Random Dig. 

40 

0.44 

0.44 

01-44 

50 

0.22 

0.66 

45-66 

60 

0.16 

0.82 

67-82 

70 

0.12 

0.94 

83-94 

80 

0.06 

1 

95-00 


;(JjVl j-4] ol£^_xdl 1 a±i 
(C = 75 SR ) Jb 75 *40^ 50 = jSIj?JI asc. 

Aj jjJjV 64 — A.l. Jj- 1 ?. O' 0 j t. _ jU^VI 

50 = i . (3) Jj-4». 13 — H*J L . :JjVt e_iiyi 

P=R-C-L+S 
= 2x50 - 1.5x 50 - 0 + 0 = 25 SR 

f jJ' 

50 = ol^i2a-all J^c- 

82 = A.l. : { jjV±L t ^\ 

50 — t-7-iiyi (4) JjAa. j-aj 45 ^'>4*11 j»ajll ^141 t-ilkll 

P = R-C-L + S 
= 2x50 - 1.5x 50 - 0 + 0 = 25 SR 

djAa. 


Day 

R.D. 

Newsday 

Newsday 

R.D. 

Demand 

Demand 

R 

L 

S 

P 

1 

64 

Fair 

13 

50 

100 

0 

0 

25 

2 

82 

Poor 

45 

50 

100 

0 

0 

25 

3 

26 

Good 

93 

90 

100 

20 

0 

5 

4 

35 

Good 

80 

90 

100 

20 

0 

5 
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5 

17 

Good 

04 

50 

100 

0 

0 

25 

6 

45 

Fair 

20 

50 

100 

0 

0 

25 

7 

03 

Good 

88 

90 

100 

20 

0 

5 

8 

72 

Fair 

03 

40 

80 

0 

2 

7 

9 

83 

Poor 

78 

60 

100 

5 

0 

20 

10 

69 

Fair 

03 

40 

80 

0 

2 

7 


(JU) 14.5 OdJ^a. 50 lij LaJ3 j^-ajJI ^LJjll JaiaijlLa jl .lid (Jj.liJl ^j-a 

• lS*Ji^ -kxaji* y UuVl j UajJ adJj^. 80 J 70 J 60 -5 JJ^-i 

l^uil JI>J1 AjUJ 

; JU]l£ GPSS f'^LaL £ jj£ 


* Time Unit is one hour 

* 


Sizeorder FUNCTION RN1,D7 ;Order size 

.10,6/.35,12/.65,18/.80,24/.92,30/.97,36/1.0,48 

Transit TABLE Ml,.015,.015,20 ;Transit time 

Number TABLE XI,100,100,20 ;No. packed each day 

Ptime VARIABLE .0028#Pl+0.0334 ;Packing time 

Amount EQU 1000 ;Initial stock amount 

Stock STORAGE 4000 /Warehouse holds 

; 4000 units 






Stockout 


GENERATE 

(Exponential(1,0,0.25) ) 

/Order arrives 

ASSIGN 

1,1,Sizeorder 

/Pl=order size 

TEST GE 

S$Stock,PI,Stockout 

/Is stock sufficient? 

LEAVE 

Stock,PI 

/Remove PI from stock 

QUEUE 

Packing 


SEIZE 

Machine 

/Get a machine 

DEPART 

Packing 


ADVANCE 

V$Ptime 

/Packing time 

RELEASE 

Machine 

/ Free the machine 

SAVEVALUE 

1 + , PI 

/Accumulate no. packed 

TABULATE 

Transit 

/Record transit time 

TERMINATE 



TERMINATE 




^^^^^^^^^^^^^^^^^^^^^^i<^^'k'k'k-k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k 


GENERATE 0.75,0.08334,1 
ENTER Stock,60 

* 

Stockad TERMINATE 


;Xact every 40+/-5 mins 
/Make 60, Stock 
increased by 60 


'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k 




GENERATE 8 /Xact every day 

TABULATE Number 
SAVEVALUE 1,0 
TERMINATE 1 




GENERATE ,,,1,10 
ENTER Stock,Amount 

TERMINATE 


/Initial stock xact 
/Set initial stock 


0j\lnl] jjjIai ale- dpi 
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GPSS World Simulation Report - Manufact.1.1 


Saturday, May 19, 


2001 17:49:40 


STORAGES 


START TIME 

0.000 


END TIME BLOCKS FACILITIES 


80.000 23 


1 


1 


NAME 

AMOUNT 

MACHINE 

NUMBER 

PACKING 

PTIME 

SIZEORDER 

STOCK 

STOCKAD 

STOCKOUT 

TRANSIT 

BLOCK TYPE 
GENERATE 
ASSIGN 
TEST 
LEAVE 
QUEUE 
SEIZE 
DEPART 
ADVANCE 
RELEASE 
SAVEVALUE 
TABULATE 
TERMINATE 
TERMINATE 
GENERATE 
ENTER 
TERMINATE 
GENERATE 
TABULATE 


VALUE 
1000.000 
10009.000 
10003.000 
10008.000 
10004.000 
10000.000 
10006.000 
16.000 
13.000 
10002.000 


ENTRY COUNT CURRENT COUNT 


325 0 

325 0 

325 0 

325 0 

325 0 

325 0 

325 0 

325 0 

325 0 

325 0 

325 0 

325 0 

0 0 

105 0 

105 0 

105 0 

10 0 

10 0 


LABEL 

RETRY 


STOCKOUT 


STOCKAD 


LOC 

1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 
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19 

SAVEVALUE 

10 

0 

20 

TERMINATE 

10 

0 

21 

GENERATE 

1 

0 

22 

ENTER 

1 

0 

23 

TERMINATE 

1 

0 


FACILITY ENTRIES UTIL. AVE. TIME AVAIL. OWNER PEND INTER RETRY DELAY 
MACHINE 325 0.354 0.087 1 0000 0 


QUEUE MAX CONT.ENTRY ENTRY(0)AVE.CONT. AVE.TIME AVE.(-0)RETR PACKING 



4 0 

325 

208 

0.104 

0.026 0.071 

STORAGE CAP. 

REM. MIN. 

MAX. 

ENTRIES AVL. 

AVE.C. UTIL. RETRY 

STOCK 4000 

2928 0 

1378 

7300 1 

1132.973 0.283 0 

TABLE MEAN 

STD.DEV. 


RANGE 

RETRY FREQUENCY CUM. 

TRANSIT 0.113 

0.055 



0 





0.045 - 

0.060 

22 

6.77 



0.060 - 

0.075 

52 

22.77 



0.075 - 

0.090 

66 

43.08 



0.090 - 

0.105 

51 

58.77 



0.105 - 

0.120 

43 

72.00 



0.120 - 

0.135 

20 

78.15 



0.135 - 

0.150 

17 

83.38 



0.150 - 

0.165 

7 

85.54 



0.165 - 

0.180 

17 

90.77 



0.180 - 

0.195 

8 

93.23 



0.195 - 

0.210 

2 

93.85 



0.210 - 

0.225 

3 

94.77 



0.225 - 

0.240 

3 

95.69 



0.240 - 

0.255 

2 

96.31 



0.255 - 

0.270 

1 

96.62 



0.270 - 

0.285 

5 

98.15 



0.285 - 


6 

100.00 





NUMBER 

622.800 

156. 

. 046 

0 
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1 


1 

1 

4 

2 

1 


10.00 

300.000 - 

400.000 

20.00 

400.000 - 

500.000 

30.00 

500.000 - 

600.000 

70.00 

600.000 - 

700.000 

90.00 

700.000 - 

800.000 

100.00 

800.000 - 

900.000 


SAVEVALUE 

RETRY 

1 

0 


FEC XN 

PRI 

BDT 

VALUE 



443 

0 

80.090 

442 

0 

80.343 

444 

0 

88.000 



VALUE 



0 


ASSEM 

CURRENT 

NEXT PARAMETER 

443 

0 

1 

442 

0 

14 

444 

0 

17 
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*i Manufact.1 sim:2 - BLOCK ENTITIES 


jajxj 


Location f 

~3 S 

LJ 

oJ 

Eli 

jJ 



Find 

Continue 

Halt 

Step 

Place 

Remove 


Loc 

BlockType 

Current Count 

Entry Count 

Retry Chain 

Line Number 

Include File 

Cll GEN 

GENERATE 

0 

325 

0 

15 

0 

£,2ASN 

ASSIGN 

0 

325 

0 

16 

0 

0 3TES 

TEST 

0 

325 

0 

17 

0 

U 4 LEA 

LEAVE 

0 

325 

0 

18 

0 

D>5 QUE 

QUEUE 

0 

325 

0 

19 

0 

CE6SEI 

SEIZE 

0 

325 

0 

20 

0 

C7DEP 

DEPART 

0 

325 

0 

21 

0 

□ 3ADV 

ADVANCE 

0 

325 

0 

22 

0 

CP9REL 

RELEASE 

0 

325 

0 

23 

0 

eiOSAV 

SAVEVALUE 

0 

325 

0 

2 4 

0 

(J>11 TAB 

TABULATE 

0 

325 

0 

25 

0 

CH12TER 

TERMINATE 

0 

325 

0 

26 

0 

O) STOCKOUT 

TERMINATE 

0 

0 

0 

27 

0 

Cl 14 GEN 

GENERATE 

0 

105 

0 

29 

0 

Q 15 ENT 

ENTER 

0 

105 

0 

30 

0 

Q> STOCKAD 

TERMINATE 

0 

105 

0 

32 

0 

C17GEN 

GENERATE 

0 

10 

0 

3 4 

0 

Lj 18 TAB 

TABULATE 

0 

10 

0 

35 

0 

©19SAV 

SAVEVALUE 

0 

10 

0 

36 

0 

O) 20 TER 

TERMINATE 

0 

10 

0 

37 

0 

C21 GEN 

GENERATE 

0 

1 

0 

39 

0 

Q22 ENT 

ENTER 

0 

1 

0 

40 

0 

a 23 TER 

TERMINATE 

0 

1 

0 

41 

0 
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Ave. (jx J&J .0.12 ka3 jA ^A ^-i ajkiLa]| CLlUiSall AiC. iajoijla • 

.Queue Entity Packing ^ Cont. 

. Table Number ^ U«jj jjJI aaA jit ejl&UI <yjjj • 
# ^jLuJI A^jja j TRANSIT ciilJlail a_JIaLVI dilS^Vl * 
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till (Jij 1-|1 *-vl T. 4 K,*.a 


^ ^_LaxJ ^_i''_i]l (J£joi 3| ,i" 'W li’a'I A i-i^ ^ ^_]| a,>. i^ all L Jiil ^ ' V : . dLi^Luj f) Id.}] 

.^Ual 

Station 



i a; - J ^Jl Aj^Luall i2]^i_Ll (JlAdlll -}*Jj (jjilj-aj (_j-a .1^1 j l 0 j 1 J (Jj-a (_J-a^-l Aj^Luj (_j£ 

(jjjil a*j t Adis.} 2 ± 1 (jjild (jl A-L-ajl (j-« 4la.j]| ^j tjjjli U jj 

_A_l)lj 6ja ^ r‘3l A a, ^^1 .}jxj j ' j»"' d ■'■' ^ jijj dl jUdll A laa. -a ^Jl A_dL2JI 

sLLut^a dj|^l_La^]| A.J-a^kXi J L_jIaa]I dllSjlj ClllSjl ClllxJ^^J 

: u \ ai \ jjMi ^ 



.(jjj^ ^j' cJj^ -2 


Weighing Time 

Probability 

12 

0.7 

16 

0.3 


A_La^<a ( ^Jl 6J4_la^l (JjA^. “3 
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Travel Time 

Probability 

40 

0.4 

60 

0.3 

80 

0.2 

100 

0.1 


^ jikijyi -LxuJ jIaJ L 4_L-a^)t (j£ 4-JljL3 L-JjjUoa'I 

■jy^ 


# A-i^.ljuj (J^l 5 -1 ^alla-lli -4 

# A-i^.lja3 aA^.^ 100 2 GPSS ^laIj^jj ^Uaill ^aaj -5 
. ARENA g^Ai2 &j^21 jj^ -6 


[ClAA^^La 

(J^l diLo^lc. 10 ) .l) x -°21 JUol 30 ^ d^Jl -4 

2001 25 cj*'1422 j 10 ci^' <*2^2 ^ -5 

2 (jp* ^ic> A-ac-La^JI a^^LAlaII 




lSji -^L* 2)^-^ 
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JS> 


CjLiIaxJI g-l.x^O^kVl ^X*-u3 


^ 2 (.** 1^-J 342 

1423/1422 JjVl LUill ^l^ill jl^V 


dilc-Luj 3 (j-«jJl 


;<L4UM AiiuiVl i j£- c-i^i 


: JjSn Jtj^4t 


j System states ja^4a2l j5a 4a11a1I 4 ^ Ia A' 4_^l ja! Aii^la 3 - a-»4 i _a*^ajl (i_i 

Activities <4l=4]' 4_Luiji j Attributes <— ClL^ j Entities 

l" it ja Ai, n A1 A^Ia (3 (jjkljla ^JaUij (2 £_U*a>a _Jj» 1 jajoi3 ( j 

Discrete-event Simulation Method Cj1a^.V' al£U^ 4jLjl=u 4 j^aLd l La (a_i 

4jlLal j5a 


Jl>J1 

;4a11a]| GPSS A-lll3' aC - 314 <i f.UaC-1 ^L2*Aj (t 
1) GENERATE 2) ADVANCE3) ASSIGN 4) TERMINATE 

5) TRANSFER 6) TEST 

frlkM <*-* GPSS 4iL 3^ ^JP j Storage j Facility QP l3J^' ^ (SP 

SJlai 


: 44141 Jl^udl 

5:00 i*>-i y 9:00 oa^Ij o^Iauj 4aja^ dil ^)\-Loj ^i^lj (Ji-ujj 

4-^.L^Jl Clul£ lil Ia_i 3 A_uj|^p JIxj 2)^ J 4jjIj a^jLiuj AiLjaJ ^3 

Aj*-a^-a]| CldULnll ^ Uxi^k a^jLijaj ^Ac. L_iilall ^ iD-Vn 


Time between calls (Minutes) 

15 

20 

25 

30 

35 

Probability 

0.14 

0.22 

0.43 

0.17 

0.04 


;^JIa 31£ (Jjx^ojj^ 4-a.l^. (jLa£J diSj 


Service Time (Minutes) 

5 

15 

25 

35 

45 

Probability 

0.12 

0.35 

0.43 

0.06 

0.04 


clul£ I La 13 L_l^.L-a JlC-Latj ^^3 \ QQ &Aa] ^aUaJ 

# 4jjIj a^jLiuj AiljJaV 4-^L^. 
GPSS 6l£U^3l 4jJ ^.wuAj (Cj 
ARENA 4j^)j4 j*J ^Ia^LojIjj ^c!j 
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-A 1423/1422 JjVl (Jj-aall jblkill AjL^.1 

(2 ol^l^-a i“ 'i 342 &J-J1 


; J jVl Jl>41 

' 0 

£ 1x*o*l £_laa ClLiA ^al Z- (J£jCj 3 £jix-aj]| Ax, jjJa^ ^Jl Jo ill (jjAJ ^)a ^5 

grTlAll ^ic. (Jj)x.r0^kll l.g.ajA'Cl ^aJJj ^Uijl ^)aJ 

^cJl Aj*Ja2 £_lAaj *l*3j) A_la^J t^Hj^l J*i^l A.a.Jo^ (J^x-aj A_laaJ |^Uaill CjVL^ 

jLai ;CjUjI£1I 

^eja^MI A_xiJi^Jl ^ja^ ^Jl ;CjUjI£JI Cjl^j-a 

Ajtlail] _jUaJjVI Cy*_j (^5^ Aj*Ja3 (JS ^ ^jLh*U VI Clllijl )^Uaill AJaCul 

• CjljLij l^J ^ W CjIaL^jVI ^-9 Cjil^L^. ^)j^)aJ 1a* 1 jj [^jjkj^ja ^JalSj 

^)j^)a]| a^jLujl ^)JxJ A_la^J t^JalSjll ^Jl aA^L^. (J^x-aj A_Ia^J ;^Llaj]l CjVL^ 

C^Ull ;CjUjI£]| 

(J^j-sa^ll ;CjIjjI£JI dAqx.rO 
^1 Cj^LaJl L5 lc- jjjj IAa j) gfoiMl .Vic. SjJoViaII Cj^LaJl ^^c. ;^lJoill A. Joxx)M 
(_)j 3 fi^jlCiVI l.g.jlc. jl fi^jlCiVI ^lic. ^)a1i IaI ^j^jUall 

Cj^I^^J l ^xudS ^Al lj)lx«Ql lA^)JC. ^jl Cj^I^^. ^3 (^JJjLx-^aJI ]^AuCjaaJ £_£^I^Ja ^jaS ^7 

£^1 

^^\jl]| A.Jo^l t l_jI. x^o aII (Jjj-aj A.Jo^.1 ;^Uo ill Cj^L^- (8 

(JjjI.x^oaII ;CjUjI£1I 
^■^\jl 1I (j^J) ^cJ^Jl (j-O ;CjUjI£1I CjUx^o 
(^U ll L-jI.x^oaII jl^VlVI ^)A^ L—jl, x^oa (_]£ ^ ^!}l*Jl ^jl.Jo'l ll C_l3j • ^al.Jo ill A.Joxx) ll 

A-Ua j -LalSj AlC- ^al.Jo ill CjVL^ ^) 1* Vi AAJ^)Ia]| 02iA ^3 [A.Ix^oViaII CjIa^VI oISL^a <Sj^)Ja ^L_J 

j^jUo dli J13 a # Cja^. I^js c i.kj ^^iJlj ( Discrete ^^Sja ^^iiA 


^Jl Cj^IsL^JI (JJ .(j^Jjl^ A.iIaC. ^J^- 2 AJj^tfaijA ACa^I 2UC- ^Jjlj^ll (jx^ol il ^.Ij ^a^L^J 

,^11 ^jJ^J^ia ^JolSj 

;^ljll JI>U <jUI 
(') 


(1) GENERATE A.B.C.D.F, 

Future Events Chain <iV^J i cjI^Vi ^ a^jj Transaction lUUj- Create Jjj 

A - Mean inter generation time. 

B - Inter generation time half-range or Function Modifier. 

C - Start delay time. Time increment for the first Transaction. 

D - Creation limit. 

E - Priority level. 

Example: GENERATE 0.1 
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(2) ADVANCE A,B 


Future Events Chain la Jc. Transaction 

A - The mean time increment. 

B - The time half-range or, if a function, the function modifier. 

Example: ADVANCE 101.6,50.3 

(3) ASSIGN A,B,C 

Transaction Parameter cU*U' ^ lUj 

A - Parameter number of the Active Transaction. 

B - Value. 

C - Function number. 

Example: ASSIGN 2000,150.6 

(4) TERMINATE A 

A - Termination Count decrement. Default is 0. 

Example: TERMINATE 1 

(5) TRANSFER A,B,C,D 

^ .all ill'll I Jl ijijl jl 

A - Transfer Block mode. 

B - Block number or location. 

C - Block number or location. 

D - Block number increment for ALL Mode. 

Examples: 

(a) Unconditional Mode 
TRANSFER .New Place 

(b) Fractional Mode 
TRANSFER ,75„New_Place 

(c) Both Mode 
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TRANSFER BOTH,First_Place,Second_Place 

(d) All Mode 

TRANSFER ALL,First_Place,Last_Place,2 

(e) Pick Mode 

TRANSFER PICK.FirstJMace.I.astJ'lace 

(f) Function Mode 
TRANSFER FN,Funcl,5 

(g) Parameter Mode 
TRANSFER P.Placemarker, 1 

(h) Subroutine Mode 

TRANSFER SBR,New_Place,Placemarker 

(i) Simultaneous Mode 

TRANSFER SlM,Nodelay_Place,Delay_Place 
(6) TEST O A,B,C 

j arithmetic condition -L 

O - Relational operator. Relationship of Operand A to Operand B for a successful test. 

A - Test value. 

B - Reference value. 

C - Destination Block number. 

Example: TEST G C 1,70000 




(Jjiajl J dlta Sya (_£l Aic. i_lfr jlLuli Facility 

RELEASE j SEIZE OyM 




GPSS BLOCKS 
SEIZE Facility 
GPSS BLOCKS 
RELEASE Facility 
GPSS BLOCKS 
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STORAGE a*^j aJ a^.Ij JaLI* ^ j!i£l l_i& jl^j (j j^-a) Storage 
LEAVE j ENTER o^all ^ aVu u j Ajx^ aja^j a*j j ji-JI 

;(JHa 


GPSS COMMANDS 
SL STORAGE Capacity 
GPSS COMMANDS 


GPSS BLOCKS 
ENTER SL 
GPSS BLOCKS 
LEAVE SL 
GPSS BLOCKS 


calls FUNCTION RN1, D5 
0.14,15/0.36,20/0.79,25/0.96,30/1.0,35 
sertime FUNCTION RN1,D5 
0.12,5/0.47,15/0.9,25/0.96,35/1.0,45 

callwait TABLE Ml,10,10,20 

GENERATE FN$calls 
QUEUE cabq 

SEIZE cab 

DEPART cabq 

ADVANCE FN$sertime 

RELEASE cab 

TABULATE callwait 
TERMINATE 1 


idJtii ji>J] ajU) 


GPSS World Simulation Report - Untitled Model 1.1.1 

Sunday, January 13, 2002 00:06:22 
START TIME END TIME BLOCKS FACILITIES STORAGES 


0.000 

2455.000 8 

1 

0 

NAME 

VALUE 



CAB 

10006.000 



CABQ 

10005.000 



CALLS 

10000.000 



CALLWAIT 

10004.000 



SERTIME 

10002.000 




LABEL 

LOC 

BLOCK TYPE 

ENTRY COUNT 

CURRENT COUNT 

RETRY 


1 

GENERATE 

101 

0 

0 


2 

QUEUE 

101 

0 

0 


3 

SEIZE 

101 

1 

0 


4 

DEPART 

100 

0 

0 


5 

ADVANCE 

100 

0 

0 


6 

RELEASE 

100 

0 

0 


7 

TABULATE 

100 

0 

0 


8 

TERMINATE 

100 

0 

0 


FACILITY 

ENTRIES 

UTIL. 

AVE. TIME AVAIL. 

OWNER 

PEND 

INTER 

RETRY 

DELAY 

CAB 

101 

0.827 

20.099 1 

101 

0 

0 

0 

0 
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QUEUE 

MAX 

CONT. 

ENTRY 

ENTRY(0) 

AVE.CONT. 

AVE.TIME 

AVE.(-0) RETRY 

CABQ 

3 

1 

101 

60 

0.261 

6.337 

15.610 0 


TABLE 

MEAN 

STD.DEV. 

RANGE 



RETRY FREQUENCY 

CUM. % 

CALLWAIT 

26.650 

13.410 




0 






- 

10. 

.000 

7 

7 . 

00 



10, 

,000 - 

20, 

.000 

27 

34. 

00 



20, 

.000 - 

30. 

.000 

39 

73. 

00 



30, 

,000 - 

40. 

.000 

13 

86. 

00 



40, 

,000 - 

50, 

.000 

9 

95. 

00 



50 , 

,000 - 

60, 

.000 

3 

98 . 

00 



60, 

,000 - 

70. 

.000 

2 

100. 

00 


CEC XN 

PRI 

Ml 

ASS EM 

CURRENT 

NEXT PARAMETER 

VALUE 

101 

0 

2450.000 

101 

3 

4 



FEC XN 

PRI 

BDT 

ASS EM 

CURRENT 

NEXT PARAMETER 

VALUE 

102 

0 

2475.000 

102 

0 

1 



(jl iV1 (J.La Ic-A_Jlc. %) 82.7 (^5^ 6jUJl AjLlS ^jl 

La^ IjL^. ^Jlc. ^A j 26.65 70 ^5-^ (J x **\3 6^)Llu21 ^j^jLLall ^3 

^jJa JA jA 


42exam.2.sim:2 - 


_ 


jnjx| 


Mean: 26.650 



ARENA (u) 


693 




























ARENA Simulation Results 

amb - License #9400000 

Summary for Replication 1 of 1 


Project: 

Taxi Cab Problem 

Run execution date : 

1/12/2001 

Analyst: 


Model revision date: 

1/12/2001 


Replication ended at time : 100.0 


TALLY VARIABLES 


Identifier Average Half Width Minimum Maximum Observations 


finish Ta 

25.750 

(Insuf) 

22.000 

27.000 

4 

cab_R_Q Queue Time 

1.0000 

(Insuf) 

.00000 

5.0000 

5 
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DISCRETE-CHANGE VARIABLES 


Identifier 


Average Half Width Minimum Maximum Final Value 


# in cab_R_Q 
cab_R Busy 
cab_R Available 

COUNTERS 

Identifier Count Limit 


.05000 

(Insuf) 

.00000 

1.0000 

.00000 

.93000 

(Insuf) 

.00000 

1.0000 

1.0000 

1.0000 

(Insuf) 

1.0000 

1.0000 

1.0000 


finish C 


4 Infinite 


Simulation run time: 0.00 minutes. 

Simulation run complete. 

%93 25.75 

L_L^.L-a 

SIMAN aaL ^UjJI 

; Model statements for module: Arrive 1 


42$ 

CREATE, 

1:DISC ( 0.14, 

.15, 

0.36,20,0. 

,79,25,0. 

.96,30,1.0,35 

3$ 

STATION, 

calls; 





51$ 

TRACE, 

- 1 ,"-Arrived 

to 

system at 

station 

calls\n":; 
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6$ 

ASSIGN: 

Picture=Default ; 

27$ 

DELAY: 

0. ; 

56$ 

TRACE, 

-1,"-Transferred to station cab\n":; 

29$ 

ROUTE: 

2,cab; 

; Model 

statements for 

module: Server 1 

0$ 

STATION, 

cab; 

158$ 

TRACE, 

-1,"-Arrived to station cab\n":; 

121$ 

DELAY: 

0. ; 

165$ 

TRACE, 

- 1 , "-Waiting for resource cab R\n":; 

82$ 

QUEUE, 

cab R Q:MARK(QueueTime); 

83$ 

SEIZE, 

1: 



cab_R,1; 

192$ 

BRANCH, 

1: 



If,RTYP(cab_R).eq.2,193$,Yes: 



If,RTYP(cab R).eq.1,95$,Yes; 

193$ 

MOVE: 

cab_R,cab; 

95$ 

TALLY: 

cab R Q Queue Time,INT(QueueTime),1; 

202$ 

DELAY: 

o 

o 

0.12,5,0.47, 

TRACE, 

.15,0.9,25,0.96, 

-1,"-Delay for processing time DISC( 
.35,1.0,45 )\n":; 

84$ 

DELAY: 

DISC( 0.12,5,0.47,15,0.9,25,0.96,35,1 

166$ 

TRACE, 

-1,"-Releasing resource\n":; 

85$ 

RELEASE: 

cab_R,1; 

149$ 

DELAY: 

0. ; 

171$ 

TRACE, 

- 1 , "-Transferred to station finish\n" 

89$ 

ROUTE: 

0.,finish; 

; Model 

statements for 

module: Depart 1 


0,45 ) 
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2$ 

STATION 

233$ 

TRACE, 

203$ 

DELAY: 

225$ 

COUNT: 

230$ 

TALLY: 

240$ 

TRACE, 

232$ 

DISPOSE 


finish; 

-1,"-Arrived to station finish\n" 

0 .; 

finish_C,1; 

finish_Ta,Interval(QueueTime),1; 
-1,"-Disposing entity\n":; 


697 



^uuoj 


^£jULlzJI dhr->.y^l ft ■'' ft 

aJA 
^ilkll LcaU. 


■a 1423/1422 <^-ll J—ill JL^' jUSa) 
^ | ) ( -*‘ 241 

ax.Luj 2 2^3^ 

;^-2HSI 4-LujjVI Lj ig' tyi^i 


:JjSH Jlj^l 

jA^JIa t _ s Ja*j jjj3^LaJI A^l (jl^J ^_ll AaaSaIIa (jjbjl] 2j - jj/1 jjjJjLa J) £_J j jj 


Time Between Arrivals 
(Minutes) 

Probability 

1 

0.23 

2 

0.37 

3 

0.28 

4 

0.12 


50 a^y^j a^^° Aiaji 2j ( a 

_ 4 ajLa 11 ojaall ^3 SaIjaII 4 _La j 2 U (jjlj£j ^ jAa aj 4 (^—:) 

.1^1 l S J jj^j OtsA- 4iajl 1000 Excel f' ^'^4 (^) 


r^jgt JI>JI 

;4a11a11 AajI j2o*ll clAc-bll (dj 


0.488 

0.226 

0.221 

0.043 

0.055 

0.743 

0.081 

0.685 

0.364 

0.012 

0.372 

0.543 

0.483 

0.050 

0.628 

0.966 

0.750 

0.697 

0.764 

0.040 

0.404 

0.549 

0.203 

0.990 

0.155 

0.079 

0.789 

0.462 

0.795 

0.190 







H«: R, 

□ C/[0,1] 








H \- R , 

- t/[0,l] 









.a = 0.05 4k 

Lua Aa^s jail Kolmogorov-Smirnov t -4jj ja*^ — t -4 jjj?-> 4j44kl ^AklJ (aa 

AajI jixll plSjVl ddl£, 151 

0.136 0.513 0.844 0.681 0.154 0.239 0.888 0.090 0.631 0.245 
0.394 0.531 0.715 0.276 0.880 

D 0 0515 =0.338 j' 42 c- . a - 0.05 4k .[0,1] ojial' ^ ^JkVu ^ jji l$J 

_tdl5 a^°l 4al£ dlabL^.) ^ Excel j»Ak!Lail 
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^uuoj 

_a 1423/1422 (Jx^qll (JLac.1 ^jl.y^V dAjL^t 

^ 1 ‘Al ^1 -v *>\\ ^ l** 241 ‘^^2 

rJjVt *LIaI 

(j-Q AjjljL-G (JjA^. (j^^-3 


Time Between 
Arrivals (Minutes) 

Probability 

Cumulative 

Probability 

Random Number 

1 

0.23 

0.23 

0.00 - 0.23 

2 

0.37 

0.60 

0.24 - 0.60 

3 

0.28 

0.88 

0.61-0.88 

4 

0.12 

1.00 

0.89-1.00 


Lj^j^ 50 (^) 


Customer 

Number 

Random Number 

Time Between 
Arrivals (Minutes) 

1 

0.625855 

3 

2 

0.556581 

2 

3 

0.945541 

4 

4 

0.952997 

4 

5 

0.420310 

2 

6 

0.936866 

4 

7 

0.107296 

1 

8 

0.114627 

1 

9 

0.740750 

3 

10 

0.187467 

1 

11 

0.755018 

3 

12 

0.107803 

1 

13 

0.778554 

3 

14 

0.866096 

3 

15 

0.504978 

2 

16 

0.272018 

2 

17 

0.040550 

1 

18 

0.545166 

2 

19 

0.880144 

3 

20 

0.653542 

3 

21 

0.950950 

4 

22 

0.007961 

1 

23 

0.059577 

1 

24 

0.212337 

1 

25 

0.959134 

4 

26 

0.958470 

4 

27 

0.493049 

3 

28 

0.714507 

3 

29 

0.247049 

2 

30 

0.463654 

2 

31 

0.224657 

1 

32 

0.279055 

2 

33 

0.629967 

3 
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34 

0.846872 

3 

35 

0.269160 

2 

36 

0.047683 

1 

37 

0.744348 

3 

38 

0.251238 

2 

39 

0.884811 

3 

40 

0.946383 

4 

41 

0.116568 

1 

42 

0.591652 

2 

43 

0.086417 

1 

44 

0.007588 

1 

45 

0.206254 

1 

46 

0.114240 

1 

47 

0.242383 

2 

48 

0.221609 

1 

49 

0.017977 

1 

50 

0.281981 

2 


ojlall 4_LaJ)^U ^ jAa (l_j) 

Time Between Arrivals Frequency Relative Frequency 

_ (Minutes) _ 

1 17 034 

2 13 0.26 

3 13 0.26 

_4__7__0J_4_ 

jm jiiii aIj 



12 3 4 


Time Between Arrivals (Minutes) 


HE 




. d? j'£ J- 1 * J Jj ^j> 1000 4sJExcel f' 

Excel c> Ji-ci 



A 

B 

C 

1 

CDF 

Time Between Arrivals (Minutes) 

Observations 

2 

0 

1 

=VLOOKUP(RAND(),$A$2:$B$5,2) 

3 

0.23 

2 

=VLOOKUP(RAND(),$A$2:$B$5,2) 

4 

0.6 

3 

=VLOOKUP(RAND(),$A$2:$B$5,2) 

5 

0.88 

4 

=VLOOKUP(RAND(),$A$2:$B$5,2) 


i^cjijiiii ^ic. (j**4 



A 

B 

c 

D 

E 

F 

i 

CDF 

Time Between Arrivals (Minutes) 

Observations 

Time Between Arrivals (Minutes) 

Frequency 

Relative Frequency 

2 

0 

1 

3 

1 

237 

0.237 

3 

0.23 

2 

2 

2 

355 

0.355 

4 

0.6 

3 

1 

3 

284 

0.284 

5 

0.88 

4 

2 

4 

124 

0.124 


11 


21 


10 


12 


13 


14 


15 


16 


17 


18 


19 


20 


22 


23 


24 


25 


26 


3 More 
3 
2 1 
1 
2 
3 1 

ip 

2 

1 

~T| , 

2 i 

2 I 

2 2 

1 

3 
1 

3 
1 

4 
3 
1 


Histogram 


400 
350 -- 
300 
1 250 


200 - 
150 
100 - 
50 -- 


2 3 4 More 

Time Between Arrivals (Minutes) 












;4_dl jbixJI 4l4cbU 

0.488 

0.226 

0.221 

0.043 

0.055 

0.743 

0.081 

0.685 

0.364 

0.012 

0.372 

0.543 

0.483 

0.050 

0.628 

0.966 

0.750 

0.697 

0.764 

0.040 

0.404 

0.549 

0.203 

0.990 

0.155 

0.079 

0.789 

0.462 

0.795 

0.190 








■U\l) 

4 t r. 

~*V. \ L fljn| 

H 0 : R, 

rDt/pU] 








H\ '■ R, 

- £/[0,l] 









£JJ^1 jluli.) (j^ A-Cu^ 

"ajlk (J£ ^ 4_lMjb*JI cl^C-VI 44c. (J-^ J AjjLoiLa djljji 10 J] [0,1] ®j44j' jS-obj 


Interval 

Observed 

Expected 

Chi Sq. 

0.00-0.10 

7 

3 

5.33 

0.11 -0.20 

2 

3 

0.33 
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0.21 -0.30 

3 

3 

0 

0.31 -0.40 

2 

3 

0.33 

0.41 -0.50 

4 

3 

0.33 

0.51 -0.60 

2 

3 

0.33 

0.61 -0.70 

3 

3 

0 

0.71 -0.80 

5 

3 

1.33 

0.81 -0.90 

0 

3 

3 

0.91 - 1.00 

2 

3 

0.33 




11.33 


9 j4?j 11.33 <_s^ A-aii 

c> j^' ls^j 16.9 (^a 9 4jj^- j^j « = 0.05 Aic. 4^3 


Excel ^ bVui j J^Jl 



A 

B 

C 

D 

E 

F 

G 

1 

R 

Upper Interval 

Upper Interval 

Observed 

Expected 

Chi Test 

Check 

2 

0.488 

0.1 

0.1 

1 

3 

0.253550732 

5.333333 

3 

0.226 

0.2 

0.2 

2 

3 


0.333333 

4 

0.221 

0.3 

0.3 

3 

3 


0 

5 

0.043 

0.4 

0.4 

2 

3 


0.333333 

6 

0.055 

0.5 

0.5 

4 

3 


0.333333 

7 

0.743 

0.6 

0.6 

2 

3 


0.333333 

8 

0.081 

0.7 

0.7 

3 

3 


0 

9 

0.685 

0.8 

0.8 

5 

3 


1.333333 

10 

0.364 

0.9 

0.9 

0 

3 


3 

11 

0.012 

1 

1 

2 

3 


0.333333 

12 

0.372 







13 

0.543 





Calculated= 

11.33333 

14 

0.483 





Tabulated= 

16.91896 

15 

0.05 







16 

0.628 







17 

0.966 







18 

0.75 







19 

0.697 







20 

0.764 







21 

0.04 







22 

0.404 







23 

0.549 







24 

0.203 







25 

0.99 







26 

0.155 







27 

0.079 







28 

0.789 







29 

0.462 







30 

0.795 







31 

0.19 
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Kolmogorov-Smirnov jj — ( —* jjj *- >4j5 jW^=-! +■++-■' (e_> 

AjjI^ 4*J| alijVI dl)l£ lj| LoJS A_L^ia^)A]| 

0.136 0.513 0.844 0.681 0.154 0.239 0.888 0.090 0.631 0.245 
0.394 0.531 0.715 0.276 0.880 

.[0,1] cs-k- '-frl 

b-ic-L-oj Jil-icVl Vjl 

0.09 0.136 0.154 0.239 0.245 0.276 0.394 0.513 0.531 0.631 0.681 0.715 
0.844 0.88 0.888 


D + = maxi — -R , > 

1 <i<N [n J 

D = maxi R, , --—-l 

i</<x [10 TV J 


i 

R(i) 

i/N 

(i-l )/N 

[i/N]-R(i) 

R(i)-F(i-1)/Nl 

1 

0.09 

0.066 

0 

-0.069 

+0.136 

2 

0.136 

0.133 

0.066 

-0.379 

+0.446 

3 

0.154 

0.199 

0.133 

-0.644 

+0.711 

4 

0.239 

0.266 

0.199 

-0.414 

+0.481 

5 

0.245 

0.333 

0.266 

+0.18 

-0.1127 

6 

0.276 

0.399 

0.333 

+0.16 

-0.0943 

7 

0.394 

0.466 

0.399 

-0.421 

+0.488 

8 

0.513 

0.533 

0.466 

+0.44 

-0.3767 

9 

0.531 

0.599 

0.533 

-0.031 

+0.098 

10 

0.631 

0.666 

0.599 

+0.42 

-0.355 

11 

0.681 

0.733 

0.666 

+0.34 

-0.2727 

12 

0.715 

0.799 

0.733 

+0.27 

-0.2023 

13 

0.844 

0.866 

0.799 

+0.15 

-0.085 

14 

0.88 

0.933 

0.866 

+0.65 

-0.5907 

15 

0.888 

0.999 

0.933 

+0.12 

-0.0533 


D + =0.657 


= 0.711 
D = 0.711 

D () o 5 ]5 = 0.338 3 ^ Jj'^-4' (> 

,A_ljij-a]| AI . Uili SljW A-oiall jj£l A 41 A_aj2l jjl LaJ ; 

Excel (J^Jl 
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A 

B 

c 

D 

E 

F G 

H 

1 

Ri 

="j" 

i/N 

(i-1)/N 

(i/N)-Ri 

Ri-(i-1)/N D+ = 

=MAX(E2:E16) 

2 

0.136 

1 

=B2/15 

=(B2-1)/15 

=C2-A2 

=A2-D2 D- = 

=MAX(F2:F16) 

3 

0.513 

2 

=B3/15 

=(B3-1)/15 

=C3-A3 

=A3-D3 D = 

=MAX(H1 :H2) 

4 

0.844 

3 

=B4/15 

=(B4-1)/15 

=C4-A4 

=A4-D4 D(alpha)= 

=1.36/SQRT(15) 

5 

0.681 

4 

=B5/15 

=< B5-1 )/15 

=C5-A5 

=A5- D5 R eject at alpha=0.05 


6 

0.154 

5 

=B6/15 

=(B6-1)/15 

=C6-A6 

=A6-D6 



7 

0.239 

6 

=B7/15 

=(B7-1)/15 

=C7-A7 

=A7-D7 



8 

0.888 

7 

=B8/15 

=(B8-1)/15 

=C8-A8 

=A8-D8 


9 

0.09 

8 

=B9/15 

=(B9-1)/15 

=C9-A9 

=A9-D9 



10 

0.631 

9 

=B10/15 

=(B10-1 )/15 

=C10-A10 

=A10-D10 



11 

0.245 

10 

=B11/15 

=(B11-1 )/15 

=C11-A11 

=A11-D11 



12 

0.394 

11 

=B12/15 

=(B12-1 )/15 

=C12-A12 

=A12-D12 



13 

0.531 

12 

=B13/15 

=<B13-1 )/15 

=C13-A13 

=A13-D13 



14 

0.715 

13 

=B14/15 

=( B14-1 )/15 

=C14-A14 

=A14-D14 



15 

0.276 

14 

=B15/15 

=(B15-1 )/15 

=C15-A15 

=A15-D15 



16 

0.88 

15 

=B16/15 

=(B16-1 )/15 

=C16-A16 

=A16-D16 




A 

B 

C 

D 

E 

F 

G 

H 

1 

Ri 

i 

i/N 

(i-1)/N 

(i/N)-Ri 

Ri-(i-1)/N 

D+ = 

0.657333333 

2 

0.136 

i 

0.066666667 

0 

-0.069333333 

0.136 

D- = 

0.710666667 

3 

0.513 

2 

0.133333333 

0.066666667 

-0.379666667 

0.446333333 

D = 

0.710666667 

4 

0.844 

3 

0.2 

0.133333333 

-0.644 

0.710666667 

D(alpha)= 

0.35115049 

5 

0.681 

4 

0.266666667 

0.2 

-0.414333333 

0.481 

Reject at alpha=0.05 


6 

0.154 

5 

0.333333333 

0.266666667 

0.179333333 

-0.112666667 



7 

0.239 

6 

0.4 

0.333333333 

0.161 

-0.094333333 



8 

0.888 

7 

0.466666667 

0.4 

-0.421333333 

0.488 



9 

0.09 

8 

0.533333333 

0.466666667 

0.443333333 

-0.376666667 



10 

0.631 

9 

0.6 

0.533333333 

-0.031 

0.097666667 



11 

0.245 

10 

0.666666667 

0.6 

0.421666667 

-0.355 



12 

0.394 

11 

0.733333333 

0.666666667 

0.339333333 

-0.272666667 



13 

0.531 

12 

0.8 

0.733333333 

0.269 

-0.202333333 



14 

0.715 

13 

0.866666667 

0.8 

0.151666667 

-0.085 



15 

0.276 

14 

0.933333333 

0.866666667 

0.657333333 

-0.590666667 



16 

0.88 

15 

1 

0.933333333 

0.12 

-0.053333333 
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IAT 


4.8 

3.3 

2.8 

3.8 

0.4 

0.1 

0.2 

0.0 

6.0 2.0 

16.5 

1.4 

2 . 

5 4.0 

14.3 

1.6 

5.0 

2.9 

11.9 1.5 

7.1 

0.2 

3.1 

0.3 

6.4 

2.4 

3.2 

7.4 

11.6 5.1 

8.5 

1.5 

4.1 

9.6 

10.0 

2.7 

3.5 

3.2 

9.2 2.6 

5.5 

10.8 

4.8 

6.1 

0.0 

1.6 

0.1 

15.5 

3.8 8.7 

4_La jlj 

ST 

5.5 

5.4 

2.8 

2.7 5.6 

7.1 

4.0 

5.0 

3.3 

4.1 4.5 1.2 

3.4 

5.3 

5.2 

6.8 6.2 

8.1 

4.8 

5.8 

6.8 

4.9 6.5 6.8 

7.7 

4.6 

5.1 

5.3 4.2 

4.6 

3.2 

5.6 

2.6 

7.5 4.1 5.3 

7.0 

3.6 

5.4 

5.9 

4.6 

6.0 4.3 

5.0 

4.4 

6.7 

9.9 

3.7 4.4 5.5 
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IAT 


(Minutes) 

Probability 

3 

0.25 

4 

0.40 

5 

0.20 

6 

0.15 


Service Time 


(Minutes) 

Probability 

2 

0.35 

3 

0.25 

4 

0.20 

5 

0.20 


706 





“>*31 jjO 100 LS-^ (»^=iill 15 a ^-£U. Excel ^I Wim b 

;A_JLill dAjjJajill j/^jj 
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[ 0, otherwise 
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: JjVt Jl^will AjIaI 

-1 



A 

B 

C 

D 

E 

F 

G 

H 1 

j 

K 

L 

M 

N 

0 P 

1 

IAT 

ST 

BIN(IAT) BIN(ST) BIN(IAT) Frequency Cumulative % 

RF(IAT) CDF(IAT) 

BIN(ST) 

Frequency Cumulative % 

RF(ST) CDF (ST) 

MIN(IAT)= 0 

2 

4.8 

5.5 

0 

1.2 

0 

2 

4.00% 

0.04 0.04 

1.2 

1 2.00% 

0.02 

0.02 MAX(IAT)= 16.5 

3 

3.3 

5.4 

1.65 

2.07 

1.65 

11 

26.00% 

0.22 0.26 

2.07 

0 

2.00% 

0 

0.02 MIN(ST)= 1.2 

4 

2.8 

2.8 

3.3 

2.94 

3.3 

11 

48.00% 

0.22 0.48 

2.94 

3 

8.00% 

0.06 

0.08 MAX(ST)= 9.9 

5 

3.8 

2.7 

4.95 

3.81 

4.95 

7 

62.00% 

0.14 0.62 

3.81 

5 

18.00% 

0.1 

0.18 


6 

0.4 

5.6 

6.6 

4.68 

6.6 

6 

74.00% 

0.12 0.74 

4.68 

11 

40.00% 

0.22 

0.4 


7 

0.1 

7.1 

8.25 

5.55 

8.25 

2 

78.00% 

0.04 0.78 

5.55 

13 

66.00% 

0.26 

0.66 


8 

0.2 

4 

9.9 

6.42 

9.9 

4 

86.00% 

0.08 0.86 

6.42 

6 

78.00% 

0.12 

0.78 


9 

0 

5 

11.55 

7.29 

11.55 

2 

90.00% 

0.04 0.9 

7.29 

7 

92.00% 

0.14 

0.92 


10 

6 

3.3 

13.2 

8.16 

13.2 

2 

94.00% 

0.04 0.94 

8.16 

3 

98.00% 

0.06 

0.98 


11 

2 

4.1 

14.85 

9.03 

14.85 

1 

96.00% 

0.02 0.96 

9.03 

0 

98.00% 

0 

0.98 


12 

16.5 

4.5 

16.5 

9.9 

16.5 

2 

100.00% 

0.04 1 

9.9 

1 100.00% 

0.02 1 



1.4 1.2 

2.5 3.4 


14.3 5.2 
1.6 6.8 


2.9 8.1 
11.9 4.8 


0.3 6.8 

6.4 7.7 

2.4 4.6 
3.2 5.1 

7.4 5.3 
11.6 4.2 

5.1 4.6 

8.5 3.2 

1.5 5.6 





A 

B C 

D 

E 

F 

G 

H 

1 

J 

K 

L 

M 

N 

0 

P 

1 

IAT 

ST MIN(IAT)= 

0 

BIN(IAT) 

BIN(ST) BIN(IAT) Frequency Cumulative % 

RF(IAT) 

CDF (IAT) 

BIN(ST) 

Frequency 

Cumulative % 

RF(ST) 

CDF(ST) 

2 

4.8 

5.5 MAX(IAT)= 

16.5 

0 

1.2 

0 

2 

4.00% 

0.04 

0.04 

1.2 

1 

2.00% 

0.02 

0.02 

3 

3.3 

5.4 MIN(ST)= 

1.2 

3.3 

2.94 

3.3 

22 

48.00% 

0.44 

0.48 

2.94 

3 

8.00% 

0.06 

0.08 

4 

2.8 

2.8 MAX(ST)= 

9.9 

6.6 

4.68 

6.6 

13 

74.00% 

0.26 

0.74 

4.68 

16 

40.00% 

0.32 

0.4 

5 

3.8 

2.7 


9.9 

6.42 

9.9 

6 

86.00% 

0.12 

0.86 

6.42 

19 

78.00% 

0.38 

0.78 

6 

0.4 

5.6 


13.2 

8.16 

13.2 

4 

94.00% 

0.08 

0.94 

8.16 

10 

98.00% 

0.2 

0.98 

7 

0.1 

7.1 


16.5 

9.9 

16.5 

3 

100.00% 

0.06 

1 

9.9 

1 

100.00% 

0.02 

1 

8 

0.2 

4 















9 

10 


5 

3.3 


15 

4 

5.3 

16 

14.3 

5.2 

17 

1.6 

6.8 

18 

5 

6.2 

19 

2.9 

8.1 

20 

11.9 

4.8 

21 

1.5 

5.8 

22 

7.1 

6.8 

23 

0.2 

4.9 

24 

3.1 

6.5 

25 

0.3 

6.8 

26 

6.4 

7.7 


Histogram 



□□ Frequency 
Cumulative % 


20.00% 

. 00 % 


Histogram 



120.00% 

100.00% 

80.00% 

60.00% 

40.00% 

20.00% 


3 Frequency 
- Cumulative % 
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(J(j-iJ La A-Lo^I l> Jsi (ls-^O 53 jj^' ^ '4' 


IAT 

CDF 

-00 < x < 0 

0.00 

0 < x < 3.3 

0.04 

3.3 < x < 6.6 

0.48 

6.6 < x < 9.9 

0.74 

9.9 < x < 13.2 

0.86 

13.2 < x < 16.5 

0.94 

16.5 < x < 00 

1.00 


ST 

CDF 

-00 < x < 1.2 

0.00 

1.2 < x < 2.94 

0.02 

2.94 < x < 4.68 

0.08 

4.68 < x < 6.42 

0.40 

6.42 <x< 8.16 

0.78 

8.16 < x < 9.9 

0.98 

9.9 < x < 00 

1.00 


Customer 

Number 

I 


(jj£j AjjaJI al£la-all -2 
;sl£La-oil (Jj ^ 


IAT 

Arrival 

Time 

ST 

Service 

Begin 

Service 

Ends 

Wait? 

Wait 

Time 

4.8 

4.8 

5.5 

4.8 

10.3 

0 

0.0 

3.3 

8.1 

5.4 

10.3 

15.7 

1 

2.2 

2.8 

10.9 

2.8 

15.7 

18.5 

1 

4.8 

3.8 

14.7 

2.7 

18.5 

21.2 

1 

3.8 

0.4 

15.1 

5.6 

21.2 

26.8 

1 

6.1 

0.1 

15.2 

7.1 

26.8 

33.9 

1 

11.6 

0.2 

15.4 

4.0 

33.9 

37.9 

1 

18.5 

0.0 

15.4 

5.0 

37.9 

42.9 

1 

22.5 

6.0 

21.4 

3.3 

42.9 

46.2 

1 

21.5 

2.0 

23.4 

4.1 

46.2 

50.3 

1 

22.8 

16.5 

39.9 

4.5 

50.3 

54.8 

1 

10.4 

1.4 

41.3 

1.2 

54.8 

56.0 

1 

13.5 

2.5 

43.8 

3.4 

56.0 

59.4 

1 

12.2 

4.0 

47.8 

5.3 

59.4 

64.7 

1 

11.6 






15 

16 

17 _ 

18 _ 

19 _ 

20 _ 

21 

22 

23 _ 

24 

25 _ 

26 _ 

27 _ 

28 _ 

28 

30 

31 _ 

32 _ 

33 _ 

34 _ 

35 

36 _ 

37 

38 _ 

39 _ 

40 _ 

41 

42 

43 

44 

45 _ 

46 _ 

47 _ 

48 _ 

49 _ 

50 _ 

Totals 


62.1 

63.7 

68.7 

71.6 

83.5 
85.0 

92.1 

92.3 

95.4 

95.7 

102.1 

104.5 

107.7 

115.1 

126.7 

131.8 
140.3 

141.8 

145.9 

155.5 

165.5 

168.2 

171.7 

174.9 

184.1 

186.7 

192.2 
203.0 

207.8 

213.9 

213.9 

215.5 

215.6 
231.1 

234.9 

243.6 


64.7 

69.9 

76.7 

82.9 
91.0 

95.8 
101.6 

108.4 

113.3 

119.8 
126.6 

134.3 

138.9 
144.0 

149.3 

153.5 

158.1 

161.3 

166.9 

169.5 
177.0 

181.1 

186.4 

193.4 
198.8 

203.4 

209.4 

213.7 

218.7 
223.1 

229.8 

239.7 

243.4 

247.8 
253.3 

256.9 


^ 15.51 


759.8 


69.9 

76.7 

82.9 
91.0 

95.8 
101.6 

108.4 

113.3 

119.8 
126.6 

134.3 

138.9 
144.0 

149.3 

153.5 

158.1 

161.3 

166.9 

169.5 
177.0 

181.1 

186.4 

193.4 
198.8 

203.4 

209.4 

213.7 

218.7 
223.1 

229.8 

239.7 

243.4 

247.8 
253.3 

256.9 
262.8 


0 . 982 =^- =^\U 

262.8 





CjULlJI EXCCl (I) -0 A ~s.qx.ro ^3 



A 

B 

C 

D 

E 

F 

0 

1 

CDF(IAT) 

IAT 

CDF(ST)ST 

CUSTOMER# 

Arrival Time 

Sevice Time 

2 

0 

3 

0 

2 

1 

=VLOOKUP(RAND().$A$2:$B$5,2) 

=VLOOKUP(RAND(),$C$2:$D$5,2) 

3 

0.25 

4 

0.35 

3 

2 

=F2+VLOOKUP(RAND(),$A$2:$B$5.2) 

=VLOOKUP(RAND(),$C$2:$D$5,2) 

4 

0.65 

5 

0.6 

4 

3 

=F3+VLOOKUP(RAND(),$A$2:$B$5,2) 

=VLOOKUP(RAND(),$C$2:$D$5,2) 

5 

0.85 

6 

0.8 

5 

4 

=F4+VLOOKUP(RAND(),$A$2:$B$5.2) 

=VLOOKUP(RAND(),$C$2:$D$5,2) 

6 





5 

=F5+VLOOKUP(RAND(),$A$2:$B$5,2) 

=VLOOKUP(RAND(),$C$2:$D$5,2) 

7 





6 

=F6+VLOOKUP(RAND(),$A$2:$B$5,2) 

=VLOOKUP(RAND(),$C$2:$D$5,2) 

8 





7 

=F7+VLOOKUP(RAND(),$A$2:$B$5.2) 

=VLOOKUP(RAND(),$C$2:$D$5,2) 

9 

Total Service Time= 

=SUM(G2:G101) 



8 

=F8+VLOOKUP(RAND(),$A$2:$B$5,2) 

=VLOOKUP(RAND(),$C$2:$D$5,2) 

10 

Server Utilization= 

=B9/MAX(F2:F101) 



9 

=F9+VLOOKUP(RAND(),$A$2:$B$5.2) 

=VLOOKUP(RAND(),$C$2:$D$5.2) 

11 

Total Waiting Time= 

=SUM(J2:J101) 



10 

=F10+VLOOKUP(RAND().$A$2:$B$5,2) 

=VLOOKUP(RAND(),$C$2:$D$5.2) 

12 

Number of Cus. Who Wait= 

=SUM(K2:K101) 



11 

=F11 +VLOOKUP(RAND().$A$2:$B$5.2) 

=VLOOKUP(RAND(),$C$2:$D$5.2) 

13 

Average WT for who Wait= 

=B11/B12 



12 

=F12+VLOOKUP(RAND().$A$2:$B$5.2) 

=VLOOKUP(RAND(),$C$2:$D$5.2) 

14 





13 

=F13+VLOOKUP(RAND().$A$2:$B$5.2) 

=VLOOKUP(RAND(),$C$2:$D$5.2) 



H 

1 

J 

K 

i 

Time of Service 

Exit Time 

Time in Q 

Wait? 

2 

=F2 

=F2+G2 

=H2-F2 

=IF(J2>0,1,0) 

3 

=1 F(F3>I2, F3,12) 

=H3+G3 

=H3-F3 

=IF(J3>0,1,0) 

4 

=IF(F4>I3,F4,I3) 

=H4+G4 

=H4- F4 

=IF(J4>0,1,0) 

5 

=IF(F5>I4,F5,I4) 

=H5+G5 

=H5-F5 

=IF(J5>0,1,0) 

6 

=IF(F6>I5,F6,I5) 

=H6+G6 

=H6-F6 

=IF(J6>0,1,0) 

7 

=IF(F7>I6,F7,I6) 

=H7+G7 

=H7-F7 

=IF(J7>0,1,0) 

8 

=1 F(F8>I7, F8,17) 

=H8+G8 

=H8-F8 

=IF(J8>0,1,0) 

9 

=IF(F9>I8,F9.I8) 

=H9+G9 

=H9-F9 

=IF(J9>0,1,0) 

10 

=IF(F10>I9,F10,I9) 

=H10+G10 

=H10-F10 

=1 F( J10>0.1.0) 

11 

=IF(F11 >110, F11,110) 

=H11+G11 

=H11-F11 

=1 F( J11 >0,1,0) 

12 

=IF(F12>I11.F12.I11) 

=H12+G12 

=H12-F12 

=1 F(J 12>0,1,0) 

13 

=1 F(F 13>I12, FI 3,112) 

=H13+G13 

=H13-F13 

=1 F( J13>0.1.0) 

14 

=IF(F14>I13.F14.I13) 

=H14+G14 

=H14-F14 

=IF(J14>0,1,0) 


• 4 j\l j] | A-^-iliil 



A 

B 

C 

0 

E 

F 

G 

H 1 

j 

K 

L 

1 

CDF(IAT) 

IAT 

CDF(ST) 

ST 

CUSTOMER# 

Arrival Time 

Sevice Time 

Time of Service 

Exit Time 

Time in Q 

Wait? 

Util 

2 

0 

3 

0 

2 

1 

3 

2 

3 

5 

0 

0 

0.709 

3 

0.25 

4 

0.35 

3 

2 

6 

2 

6 

8 

0 

0 

0.719 

4 

0.65 

5 

0.6 

4 

3 

9 

5 

9 

14 

0 

0 

0.805 

5 

0.85 

6 

0.8 

5 

4 

13 

4 

14 

18 

1 

1 

0.774 

6 





5 

17 

3 

18 

21 

1 

1 

0.807 

7 





6 

21 

5 

21 

26 

0 

0 

0.797 

8 





7 

26 

5 

26 

31 

0 

0 

0.79 

9 

Total Service Time= 

327 



8 

30 

5 

31 

36 

1 

1 

0.788 

10 

Server Utilization= 

0.79562 



9 

35 

5 

36 

41 

1 

1 

0.746 

11 

Total Waiting Time= 

54 



10 

39 

4 

41 

45 

2 

1 

0.813 

12 

Number of Cus. Who 

33 



11 

45 

2 

45 

47 

0 

0 

0.759 

13 

Average WT for who 

1.636364 



12 

49 

4 

49 

53 

0 

0 

0.784 

14 





13 

53 

2 

53 

55 

0 

0 

0.768 

15 





14 

56 

4 

56 

60 

0 

0 

0.755 

16 





15 

62 

5 

62 

67 

0 

0 

0.741 

17 





16 

67 

5 

67 

72 

0 

0 

0.713 

18 





17 

72 

2 

72 

74 

0 

0 

0.76 

19 





18 

76 

3 

76 

79 

0 

0 

0.757 

20 





19 

81 

3 

81 

84 

0 

0 

0.741 

21 





20 

84 

4 

84 

88 

0 

0 

0.771 

22 





21 

88 

4 

88 

92 

0 

0 

0.711 

23 





22 

94 

3 

94 

97 

0 

0 

0.756 

24 





23 

97 

2 

97 

99 

0 

0 

0.718 

25 





24 

100 

3 

100 

103 

0 

0 

0.794 

26 





25 

106 

2 

106 

108 

0 

0 

0.782 

27 





26 

110 

2 

110 

112 

0 

0 

0.747 

28 





27 

114 

2 

114 

116 

0 

0 

0.757 

29 





28 

118 

2 

118 

120 

0 

0 

0.838 

30 





29 

122 

5 

122 

127 

0 

0 

0.806 

31 





30 

126 

4 

127 

131 

1 

1 

0.831 

32 





31 

132 

2 

132 

134 

0 

0 

0.69 


388 
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H 0 : Server Utilization = 0.75 
H l : Server Utilization ^ 0.75 


Xrnn- 0.75 * 


_ 


Ajl VI L_bal^Jj Ajllxill (_£^)LiJLA]| J 


J W/7 



A 

B 

C 

D 

E 

1 

Util 

Util Mean= 

=AVERAGE(A2:A32) 



2 

0.709 

Util StDev= 

=STDEV(A2:A32) 



3 

0.719 

T Caculated= 

=(C1-0.75)/C2 

P Value= 

=TDIST(C3,30,2) 

4 

0.805 

T Tabulated= 

=TINV(0.05,30) 



5 

0.774 





6 

0.807 





7 

0.797 





8 

0.79 





9 

0.788 





10 

0.746 





11 

0.813 





12 

0.759 





13 

0.784 





14 

0.768 





15 

0.755 





16 

0.741 





17 

0.713 





18 

0.76 





19 

0.757 





20 

0.741 





21 

0.771 





22 

0.711 





23 

0.756 





24 

0.718 





25 

0.794 





26 

0.782 





27 

0.747 





28 

0.757 





29 

0.838 





30 

0.806 





31 

0.831 





32 

0.69 






^llalLuijV AJ j.Wa" A-xU^ll ^yz (Jsi Ajj)x*i^.a1I AjI.x^i^V' A-aA3 
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A 

B 

C 

D 

E 

1 

Util 

Util Mean= 

0.765387097 



2 

0.709 

Util StDev= 

0.037299399 



3 

0.719 

T Caculated= 

0.412529349 

P Value= 

0.682884799 

4 

0.805 

T Tabulated= 

2.042270353 



5 

0.774 






0.05 j 0.68288 ^5^ a. a \\W A_JL<u^.yi a-ai^II Ljajj 
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/(*) = 


1 2x, 0 < x < 1 

I 0, otherwise 


F(x) = P(X <x) = J* J{t)dt 
= f 2 1 dt -x 2 , 0 < x < 1 

J—oo 


F M = 


0, x < 0 

x 2 , 0<x<l 

1, x > 1 


Jl jajAI AjIa) 

AJlj aJ X 


jjlill AJL .1^. 


L$' 


Xj = F~ l (R j ) 




453UI ijlA 6 ^aLolq 50 “1 


l$' R, □ t/(0,l) d 


Igjljjll (J J ^ ^Jj5 > 


R 

X 

0.714465 

0.845260 

0.708959 

0.841997 

0.267740 

0.517436 

0.474856 

0.689098 

0.005750 

0.075830 

0.271049 

0.520623 

0.736142 

0.857987 

0.976983 

0.988425 

0.269966 

0.519583 

0.721422 

0.849366 

0.174332 

0.417530 

0.303994 

0.551357 

0.530758 

0.728531 

0.994646 

0.997320 

0.648218 

0.805120 

0.508599 

0.713161 

0.841944 

0.917575 

0.999339 

0.999670 

0.160562 

0.400701 


391 




0.378975 

0.615609 

0.699994 

0.836656 

0.038948 

0.197353 

0.257783 

0.507724 

0.979658 

0.989777 

0.931111 

0.964941 

0.339948 

0.583050 

0.220766 

0.469857 

0.221735 

0.470888 

0.646679 

0.804164 

0.406209 

0.637345 

0.183378 

0.428227 

0.931081 

0.964925 

0.360813 

0.600677 

0.418293 

0.646756 

0.022497 

0.149989 

0.383389 

0.619184 

0.863775 

0.929395 

0.396413 

0.629613 

0.363247 

0.602700 

0.774759 

0.880204 

0.944995 

0.972109 

0.345821 

0.588065 

0.543244 

0.737051 

0.596568 

0.772378 

0.559454 

0.747966 

0.103366 

0.321506 

0.879555 

0.937846 

0.383400 

0.619193 

0.531172 

0.728816 

0.103973 

0.322449 


(% — 0.05 K-S Test cIjIj^aLuIaII ^±L^j -2 

:JUl£ 

: Excel i> ^ 



A 

B 

c 

D 

E 

F 

G 

H 

1 

i 

X 

X(|) 

Order 

S 

F 

F-S 

|F-S| 

D= 

=MAX(G2:G51) 

2 

0.84526 

0.07583 

0 

=C2/50 

=(B2) A 2 

=E2-D2 

=ABS(F2) 

D(50,0.05)= 

=1.36/SQRT(50) 

3 

0.841997 

0.149989 

1 

=C3/50 

=(B3) B 2 

=E3-D3 

=ABS(F3) 



4 

0.517436 

0.197353 

2 

=C4/50 

=(B4) A 2 

=E4-D4 

=ABS(F4) 



5 

0.689098 

0.321506 

3 

=C5/50 

=(B5) A 2 

=E5-D5 

=ABS(F5) 
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A 

B 

c 

D 

LL 

LU 

G H | i 

1 

X 

X(l) 

Order 

S 

F F-S 

|F-S| D= 0.071080256 

2 

0.84526 

0.07583 

0 

0 

D.005750189 0.005750189 

3.005750189 D(50,0.05)= 0.192333044 

3 

0.841997 

0.149989 

1 

0.02 

0.0224967 0.0024967 

0.0024967 

4 

0.517436 

0.197353 

2 

0.04 

1038948207 -0.001051793 

3.001051793 

5 

0.689098 

0.321506 

3 

0.06 

3.103366108 0.043366108 

3.043366108 

6 

0.07583 

0.322449 

4 

0.08 

3.103973358 0.023973358 

3.023973358 


Aj 4_i>a jail (>03 jiV J\ D < D 50 0 05 u' 
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.-1U1 1 

.^U.U.y.11 gli->yljl 


( 1 SISIaa]| Jjjla) t>| '^, 1 241 

± 1424/1423 ffcll jUi^VI 

L-iIc-LnU 3 

;<L4UM AiiuiVl yxAA L Js- l-iaI 
:JjSM Jtj^t 

;^A 4 ■>■ a- *a 50 J A i* ili ^11 f .l li^Sfl (jl ^J).' 3 "** c_jIj 5 ^3 

3302111101001021303 

2001110011112324100 

110242121011 


.ALjLJI djULnl] ^ nj-N.“'tl 

"Ar. j 4 -v i. ^ ^3 4 r 1 i-»ASfl 33c. M ^jl f' - l _ i“A ^3 ^)£3j (^r 1 ) 

. A — 1 <y (_) 4 juiI ^Ic. AAjLaill djULuil 4_u3aji]| a3A jhnI 4j 

_i_llj£]| 13 a (j-a (_£>i A^i*-a 50 j^C- EXCEL f CXEi j 


(D) J (C) J (B) J (A) l —■'bbJ 4 aJ J5 tAJloii 10 O* jj^JJ tbljlAi-V' AAxla jliA-J 

_K*IaJ (Jlj^ia: J [ ;“'4j AllujV' AjbJj O^Lal] i \C*. ^ ‘ L ' A ^ L_lllia ^alS JzaSs Lg-La 6.A^.1 j 

aJ 6^)Ln^j L '' 1 }J 

;ujj).Ua^t 

A.^J^A^oll Ls^ UJ^ ^L^ll u'J *£^^ 1 J A-llc. (Jlj^u (j£ ^j| ^^ic. 

20 L_lll_ia]l 12lA ^-L^J J 4 \*w\ Aj jAil) ftl ^1 ^ A \\ # A-lluJ J Q 5 ^5^ 

:L5 JU11 (J L<^ ^.a A.^k j^k a ✓ill cjIjL^VI (jl L^lc- 


10 

9 

8 

7 

6 

5 

4 

3 

2 

1 

JI>JI 

D 

B 

D 

c 

D 

B 

c 

A 

A 

B 

i"M ^->11 Ail -\.*sf \ 


. jl 200 (I) SEXCEL (^) 

t A,VuJ JO cl)- 0 6 A_^-i^_k-^ll AjL^VI (j^ lij (S- 3 ) 6^3 Jic-I 

L—llliall iiA ^L^-J (jLoli^V Aj^)ia-Jl A-<U^ll - 1 ^.jl [c^ljLo^lc. AdJIA ^ 
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^lkJl axaU, 

.^U.U.y.11 ^ glt-t.'V^l 

( 1 Sli^ajl Jjjla) t*ryt 241 S^-a 

■a 1423/1422 ^1411 <J—ill jWI 

t ‘ il r.d 3 

;<Ll]UM AiiulVl frLAA L-Lat 


:JjSn Jtj^l 


I^^Jldll ^gll£±ii U^*-' a gALa jJl $4^>2ki]| t_4li 


Daily Demand 

0 

1 

2 

3 

4 

Probability 

0.33 

0.25 

0.20 

0.12 

0.10 


i _ 41— ^jj dl.ia .j 0 (_^jLoij jl 2)-° (J2I 4il bli ^bl Ajijjoj (_J£ -bib I 12 a 2>a 2 jj ^ -a" ■—-.aj 
4*J 2jbaJ A u dlLnlLa J^a^all 'j j jbl^j. vb 4 j 4I-> ^1 .dl-la.J 10 

i_Ak]l u4^ l>« ^ jJ-^b l (>>jJl j*j) Lead Time 2t xl j .(4b 1 ?- jjj^ uj^j 

: Jlda-VI £4jj^' £fy (4lj^j ^gia- 


Lead Time (Days) 

1 

2 

3 

Probability 

0.3 

0.5 

0.2 


4xJ £2^)1 -'' 2)3 L 0 . 1 a. j 12 ^^ilxJI 2 J j -• u 1 ^ 141 (J jl 2}- 0 l-ii-La 

4_idj 4j 4 li (jjiaj ^k jj-aaj 1^-13 d.la. ^^lll ^LjVI 4_ld Ala. . 4 bill 12^3 £4 jLuiI 6 bj4j ,^51-ai 

J Li^i 


^1 j t"nlL ^j]| dlla.j]l 


l—lC-^JjUjI V**' 11 A, ^^ p\I^-4\\ l L *' \ 1 A J) 1 i 1**> ill J) t 4\ 


:is 4 lbl Jlj*Jl 


:^421 ^ jjjll 244 (>ajVl J>^- j'-ia ^ 2r^J jbd dljddb Lifetime “4^' i>j 


/(*) 


0.4e -04 *, x > 0 
0, otherwise 

;Jbll ib^ 4dji 1000 bj EXCEL ji MINITAB 

?dl jd 5 4*4 (JaxJ (Jl jjV f~-' ' ‘ Ml jd]| 2)1 J bM jALo -4 
?4J^Ual 4*J dll^lui 6 J 3 2)44 (_J-a*4 f*-' '‘^all ^a2ll 2)1 (JL«4^I _jALa -5 
.('.Ijl/dj ojlill o2a ^^Jc. 4jbi.^n^ IjLW'i iildlii (jla. -6 
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JlwJl 



.a = 0.05 ^2 Jaxij jIaJ ^ L5"^^ J ‘"‘‘ lC ' X- (J^ ^JjlSlI AjjJa^ill ^>±1^.1 
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A&l ^WU 


Jj*-ui i^HaII AjlaLiv 
CllULxll plx-^TyVi ^au-uS 

( 1 oI£\.^.a 11 (_$^)Ja) L** l**v j 24 1 SjLa 

-a 1424/1423 JjVl cUiU ^Vll 

CilcLai 3 c>J>5' 


;4-ilU]l AlLmSH friAa. L5 ig> L-xa^i 


:JjVl Jlj^l 

l^gJUlll (l)^^ 0 Aja^W 1 —QjE.M) A_lakj ^Jl (Jj-aJ Ajtjj-aA ^Ja3 


Time Between Arrivals 

Probability 

0 

0.23 

1 

0.37 

2 

0.28 

3 

0.12 


.Jjli-dlj (jjilaj CjISjV^ 4 j 1 (jJJ ^jL-u1a]1 l Liixiill C A.jIac 

jjiaj 10 i ajlxj qa i (.5^- ^Uaill Ajj-ij S1£L^-a ^£^>^.1 (i 

,>1*3 Cj^)laJjl ^xJakllj jX-Laall ^IasJ <.—QjlxMl ^j^jUa ^JS iV 1 4_L^jl ^* X 4J-E -1 

. j^jUall Jjla (>g A^aii -3 *- 'y}x'' ] 4JaAJ J) (_)Aj L kllxlll A.j'aC- 4Jl*i -2 


3 J 2 J 1 C5^ 4-3IjlkxJl J^a . 




.aLLJI SjHjIj 


:^l Jt>jt 


!( K-S Test) j-dj^ jUa.) ^EVunE Aalllill ^UijVl 4_uij2ao (S 


0.0930 

0.9542 

0.0824 

0.9011 

0.0988 

0.9203 

0.3435 

0.0465 

0.0366 

0.1155 
0.2112 

0.0689 

0.5087 

0.2400 

0.3676 

0.5310 

0.7177 

0.3506 

0.3827 

0.6749 

0.7549 


Runs Up and j cJ^V <j j?Jl jlf&.) ^CJl flijVI a^1j 2^ jiLkl EXCEL L ^Vu^ (l_j 

.Runs Down Test 

(jj\jjj Ja-u; j!a jli A,j‘qjq-vl' 4jjlj2tf.ll (j-« 4 jm1.ua (_£^2ki] JUxll jH> Cl i J» IkJaja E] :4Ja^L« 

.. __ -. ti *7- :• 2 — 1 2 16/V — 29 ...*. „ , .. 

a jli N > 20 Eli .4ii*J) a^ TV // =-, o — - ci^UJlj ^Jaxj a 

3 * 90 

• •^(/ / fl ’ CJ a) fr*-j-5 3 9^ 4 OJ&i 
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j! ).i\ AUl 


2 cl) - * 


CjIiIaxH Cj g-lx-rO^V 1 ^ajai2 

eJ kll^K 

l^UaII AjlaL^. 

-A 1424/1423 JjVl cUill JL^i jU^! 

^ 1 qI£1,^.a 1' (_3^ a ) ^ 241 

^iuji jU^Vi 


^Jl ^jjlj^ll (jx^oj #c jibjll L—lUnll (Jjx^o jJj Aj 3 djliilal! A_nlj ^Ac. ^xJ-?a 

*4 jIIj]) (Jjj-a^ll ^jAjIa A_ 1 a^I £jj^J C.^ Uxi^k 

; jJjU <lojl £J jjj JjA^. 


IAT 

(Minutes) 

Probability 

1 

0.25 

2 

0.40 

3 

0.20 

4 

0.15 


^jUajjVl ^)^j\Ja (J^Ja ^ Uxi^k *La.w\' ^JjAAllaJ £JJJ 
*4 (J-® (Jfll ^j^jLLall (J^a jl£ lij A-a-I^JI A_1a^I £J^jJ (JjJl^. 


Service Time 
(Minutes) 

Probability 

4 

0.35 

5 

0.25 

6 

0.20 

7 

0.20 


;4 ^jLujJ ji j^jUall (J^Ja jl£ lil A-aA^JI A_1aj1 (Jj- 


Service Time 
(Minutes) 

Probability 

2 

0.30 

3 

0.28 

4 

0.25 

5 

0.17 
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^ i 4_l]lx3 -U^j 20 “ba-^ e-l^Jjl jaUaJI I^A IjjAi 

.jLkijVI 


r^l^t Jt>Jl 

.^ UV'll s-bS/l jJJLylLs .(jjjj 200 f-W^! LS^ ol£Li_xi] Excel 
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^uuoj 


CjIC-Luj 3 


CjIiUxJI dl^2kJj g-lx^o^kV 1 ^aJoiS 
^^JLjuJ l*11a]I AjlaL^. 


-a 1422/1421 ^iai cUill ^Vll jUi^VI 

^ \ SL^L^aII (J^^la ) i** 241 fijiLJ 


^jjUll AXJy\ 


• (J ^Jaxj a^.i ^J) Aii^jilij (j ^j-sa ^31 ^ijIa o -0 ^) 


Time Between Arrivals 
(Minutes) 

Probability 

1 

0.23 

2 

0.37 

3 

0.28 

4 

0.12 


# U^jj 50 (J y ^j 4 Aa^I *2j (^) 

^AijLuJl 4_1 a^^U ^^)Aa ^l_j^ 

Jja^JI fiLLax-Jl A-Ia^VI ( O &^a!21aJI ) ajJ^-<i]| A-Lo^bU (j^is(^) 

(*3,0.05 = 7.81) .a = 0.05 ^.(E^ij^t) 


idlin' ji>ji 

(^)^“’.' l^l-i..I ^jj^ul] jLoiJI ^ya Ijiil) ;A_i]Ulll jsla^jbU 


0.25 0.01 0.93 0.70 0.66 0.74 0.79 0.47 0.68 0.18 0.88 0.07 0.99 0.51 0.04 0.01 

0.43 0.60 0.59 0.55 0.64 0.10 0.61 0.22 0.85 0.42 0.01 0.98 0.05 0.20 0.11 0.23 

0.68 0.41 0.96 0.48 0.11 0.59 0.11 0.10 


jjlJjVl o5a dlil£ 15) LaJS jlfLi-V -iuajjlall C* 'Vi j JjjS RllllS Test jlfiV] ^~' 4 >'h4 (I) 

3i. .AjjI j2uC. 

2n { n 2 1 2 _2n l n 2 {2n l n 2 -N) 7 _ b-(2n l n 2 /N)-\/2 

b 1 b ~ Tt *"77’ u b ~ ~ T TTTt 75 ’ A> ~ ~ 7 .-ii/2 


N 


a = 0.05, z 0 025 = 1.96 


A 2 (A-1) 


2n t n 0 (2n 2 n 2 - N ) 
A 2 (A-1) 
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.aIj AijLuJl AjjI i^y* (JjVI ^lajoJI ^1 .^‘uJLj ^l_j^ 


F (x)= 


0, 

X < 0 

x 2 

0 < x < 1 

2 

j ( 2 “ x ) 2 

1 < x < 2 

2 

1, 

x > 2 


;djiiai JI>JI 

Ciljjila 8 2 ^ 2j Acceptance-Rejection Technique u^jl'j J^' aVui -j 
f ^uh ) . (g -02 = 0.8187) 71 = 0.2 Poisson Variates oj^J i V 1 'j-^- 

Cjjlj)J-a^ AjjI 

. P = 1 J n - 0 : 1 OjJai-1' 

. P X P H+| -J P lUjj P h+1 fSj :2 » 

Xj 77 ^JJ 4-JL^Jl yi VJj TV — Yl AJ-llc. _p < dul£ lit ;3 0 j))-a*s.ll 

2 ® 
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^lLJl aj^aU 


^l^.^)ll (_JA^.^)ll *Uj| ^sjuaJ 


-* 1424/1423 ^I lM <^21 j^V) 

(2 SI£U-«) £au 342 SjU! 

ljI&Luj 3 


;A^]Ult Allu^Vl L j^> L-i^j 


:JjSn 


Space STORAGE 3 
* 


* 

* 


Lost 

* 

* 

* 


Model Segment 1 


GENERATE 

TRANSFER 

ENTER 

SEIZE 

LEAVE 

ADVANCE 

RELEASE 

TERMINATE 


(Exponential(1,0,500) ) 
Both,,Lost 


Space 

Wash 

Space 

(Exponential(1,0,400)) 
Wash 


Model Segment 2 

GENERATE 48000 
TERMINATE 1 






Jt>^t 


:GPSS 

# ^aLlaJlj A-1 a^Ij .!\rv-2 

.Lost (J-3 

^}jai3 j £iAalJ ”4 
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^UIa. 7.11 ft -'7ft 

.-1UI1 a_zaU 

■a 1424/1423 lM J^V) 

ljIpLuj 3 3*0^ (2 SlSl^-4) 342 

: GPSS ^t.^udL AJUIl Aliu^V) ^i L5 ig' 

:JjVl Jlj^l 

^)Ja3 3^0j3 c-LiiaII A^.Jj 3 -0 3^*A^.1 Jl 3 J - £3 - 2 

^1 g\r\<\j ^>^.31 6JJXJ-a (> jijaili 3* JjVI (A_L^ajVI ^ J 3^^ L_l^Joi]^ 

3* 3^ J! ^1*3 Vi j ^>^.31 D^iJ^ ^^3551 ^^33 j L QJa^o^SI (j-GJ ^jj l,g,^x3 A^.1 J ^Jn3 3^)j3 

A.kks^j)\ 3^jJa 3^ JU,i ^ C_i3i!iVj ^ 1 Ux)J ^C-JjJj-a^ll 3-°.J L5^! ^A^Jpq' 3^-Jj3^ 

: Ji\jl\ (J jA^Jl u*i^k A.qV^.o 4aaj)\ ^Aj A q3‘i-vA 


4i'a...tl ^^3 



Q^) l3t,x^O 

390 + 60 

130 + 30 

^AAiaj}^3j3l 3^^ <^3' 

45 + 12 

30 + 7 

^Ail3Ji^C_Llj^a^)13 *•_1^-J^Jl 3^3 

3 

6 

A-^.UL<i]l A_L-a^)l 

18 + 4 

12 + 2 

^A£.Luj^^j^)£i ]1 3^3 

35 + 10 

20 + 5 

^Aii3^c_Lij-a^)3l 3-° ^_^^>31 3^3 


^jl La£ # l^_A^L^J L_Luj11a ^Ua C_JLL-a^) C^lliA (jl^ lit VI S-LlIaII 3^3.2 ^Jl L_1 ^-joijV A_nLuJl 


.1^-3 A-^.Ha ^)Jaa]l L5^^)Jj 3* 3^ (j^ IaI ^) ^>*^31 3^ 

.A U’iW £.1.2^1 £_1a^. A^.jlj A^.1 j ^^jujI &Aa1 ^1_L1a 1| ^aliaJ (_)>aC. 

;^l Jt>Jt 

^Jl (Jx^oj # A^.I j L_LujL^aj ^jLjaJl CjIjLaa 3 Cy* )* iX ‘ f ° AJ^AJ 3^-° 

3-^ aAjuj avIj 3^3^ 3j Aic. .v43j 90 ■^ a - uj 3^ IajujI ^c- 3^3-a v!a33 

^4^)3 ^)iajjj A3 j\ (J^.^\l ^plJtJ 3^3^ Ul^ ^lui AJ ^aAC. A_SU> ^Aj AAjuj 20 3* A_a ^ 

uxi^ (j^xxiMl C5^! a ,\ Ji5 0.55 


^LuiaII Dji^kLsJl CjIa^. j\\ 

^)Lu4a]1 ^3 3j) a *^3' 3^3 

^LoiaJi 3^ 3ui^j 

^LjoiaJ! 

3 + 1 

<4^ 120 + 60 

0.75 

1 

4 + 1 

150 + 30 

0.55 

2 

5 + 1 

<9^ 120 + 45 

0.82 

3 


# (J^j-;a^]| Ajjljl C.^ Uxi^x ^)^jl_La ^)iallJJj C > Ux)l,^kX>'l A_LakJ ^ ) (3j) XAl ^' (l) -0 

JiJlC. 2)^3^^ j (^5^^J AjJai^-xJl ^jLjaJl t^y axJ Aj <*—3^) L—bajL^ill 4-La^J -lie. 

^ill cijl^.jll juuxj 3^3 u5^ Aa^U^ll ^>3 # 0.25 3^^^3 Cy* 2i 1 


# ^lJuj aAjuJI JJJ 331 ^ 3 ^ ^3,xu^.'l ^3.2 3^3 ji jj 3 jA j I^jI^ajj 

Jjil3l ^333^^ Clllc-Loj 3 3^31 ^ y ^'' \ fiA a 3 ^aliaJl I^A 

i^jj2jxA3i ^ 333 ^ ^3.Jo *133 ^ 3^3 3_jAa. # 3^3 jj jp 3^ c32l j_j^lc- 

3^31 L_L^.L-a ^3 y. 3^ c . ^>) l 5^33 3-^°VI 3^3-udll ^jic. ^aLo l_lujI_^-a3I j 3^3-uJl A-A*^ 

? UJ^3 l5* LS^ 
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^WU 


Jjjt-uj tili-all 4jt-al^. 
CjluLutJl ^j^ w ,-.l . ^ V \ ^.. a 

( 2 slSU-ll jjJ=) 342 SjU 
-» 1424/1423 JjVIlU4]^M' 

olcLui 3 


;A t 4U]I AIxujSH l <-ia^. l Jc- uia>j 


:JjSf1 Jl>-4l 

(Jala 3 jtLJ) ;4JUll COMMANDS j-ljVI lU- ^jdi (i 


1- Seats 

STORAGE 

10 

2- TimelnSys TABLE 

Ml,5,10,20 

3- Delay 

VARIABLE 

RN101O+5O 

4- InterAT 

FUNCTION 

RN1,D7 

\ 

\ — 1 

LO 

O 

o 

o 

18,3/.34,4/.1 

56,6/.85,7/1.0,8 

(JaSa 3 jllkl) ;Aj]U1I BLOCKS lW- C jdi (lj 

1- 

GENERATE 

Exponential(1,0,3)) 

2- 

ADVANCE 

PI 

3- 

TABULATE 

TimelnSys 

4- 

TEST GE 

X$Seats,P$Delay 

5- 

SAVEVALUE 

Seats-,P$Delay 

(Jaaa 3 jti=4) i_2ljjaU Ala£*ll i_Jl jill j£ji (S 

1- GENERATE 

2- QUEUE 

3- RELEASE 

4- LEAVE 

5- ADVANCE 

6- TRANSFER 

if TRANSFER mMI MODES jl>i t> j£3i (m 
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C-aI 

:&1&\ Jl>jl 

£jjjjll l^J (jjjLo Ada^lj 1 —Qjfe-Ml A_iakj (_Jj-aJ A,x U*a<a ^Ja3 


Time Between Arrivals 

Probability 

0 

0.23 

1 

0.37 

2 

0.28 

3 

0.12 


.0.1 1 —0.5 iaAii^lAJ ^.a.jJiJa l^J Ada^l (J}^)i!L-uj i—ilixlill Claljl^C. 

CalsjVI 

jS*j .<*Ja3 100 L \)\ * '' ) c> ^5^- ^Uiill sl£L^ <_£EXCEL (1 

,vlx3 Cj^jlVnl ^jll ^-Lakllj ^laall ^i-oaJ <■—ajixllll ^j^jUa ^3 iV 1 A-Lo^l Jaj_u^IL o -1 

eL £^kl l ‘ijlit.'i A_Lkj Jl ^Uaj (Ja j A.jl^c A_dlx3 -2 

e ^)^jUall (J^ia -3 

3 _J 2 J 1 L—AjLLuJl S^Lil! ^3 Sl^La^oll GPSS ^E^UaiIj (l_1 


:&\J\ Jlj^l 

# dlEl ]aJay>a ^gJaxJ (JfLdil .CjljUakll Aiaa-a ^.vvu 2)-° (Jlil ^AV UaM d.llWlxjj () tjjAJ 


Station 



Weighing, 



Loading 

Scale 


Loader 

Queue 

Queue 



C5^ Ujj L y.^J cs^) AdyLulil dl^dlJ QxJj .1^.1 (j-o (j-« AdyLuj (j£ 

CjljUalil A,la\^i A-lyLulil dl^adj (jj^ll A*J 2 i 1 (jj^xlda (jl^Lail A^x^ajl (j-° Aly^)ll C>°d 

L_jU 111 djl3jlj ^jydll ClllSjl CjIxJjjJ e A_ijlj 6 ^)-g Aij^a^jl ^1 ^^xJj Ig.jWd 

•A-liUll Jjl-laJl ^ &Uax-a CjI ^Uaill A.Jay^a J d) -0 J 

t (J-L&^j3l A_i*jl cJj-^ -1 


Loading Time 

Probability 

5 

0.3 
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.ujjJ' J-2 


10 

0.5 

15 

0.2 


Weighing Time 

Probability 

12 

0.7 

16 

0.3 


L_jU 131 A-La^l -3 


Travel Time 

Probability 

40 

0.4 

60 

0.3 

80 

0.2 

100 

0.1 


(jjjiiii cjis jVi 

jJlSj (j£] 4A^.j 100 Jl^V GPSS SI£L^a1I £C-gU^)JJ ^Ualll ^JLaJ 

• <—Lb-a^jj ^jjkjuoll Aij-a^)l (_j-a ^LillxS -j 

. j^jUa (j£ ^ ^UallVi (j-o j 2 x^j1a -2 


406 








; L5 lUll jVill L5 Jc- A_i3 jj J>ilj Ab Laa ^ ^cj^j L ^1 ^gJloll Aj^nl -Ij.Wj Mji (1 

tA_Ai3 l^J (_>^ 2)4)^>bVl J A_a_i3 ^jI^^JI fiiA Jl^. 1 I,g,ql4 l_jI^j1 ^jLolIaII ^^Ac. 

Ai^)x-al l. )\.\W ^lisj 2)1 d^) 1.n\l l_jI^jVI abb .lb ^)1.nb J^biLall 2)-° ^ iU-a} 

^»jba (JbuJ cA-aJS Cib ^)JC. G^b- L5^ (_£^>bVl C—ll^VI -lb AbLuiAll ^a-ba ^jip 

L_bll ^)1. n4lj cilljJ (Jj^l &^)l. /lb (JljUiLojJj Ali^) ^)JJ3M (j^ lit bli3 ^jLuj 1 a]| g-ab^Jl 

#L5 Lj J^VI 

V^i-Vl L_bll_)\. n41 j AjI^) n*,*i ^jLolIaII ^1c. ^ 1-^.i (Ja (Jlj^bl 

;A_Jb]| cIiIa^ j^Lnbl dISL^aj ^jLuJI J1 >J1 ^Ac- i. tb £1£1 ^.a11 Iajl^jjaa 

AjIj \ ^a3_j L_bll 3' 3 b 3 bub Ail 4 &^)a 500 4-bll aJ ^-auj Ibbila 2)1 ^jia^/iiil ^1 

L_jb ^1 c_kLk (jjij A, a nil SJplbl 2)1 l“ be. bli .A-blaH l_j 1 -lb -1 *a ajLnb jjajV 

?A-a 1^]| S^-bbl ^jL-uIaII CjIjaII 2)-° ^3 tA,.bll AjI.1j .lie. (Jl.A*i^kVI l_j1 ^J^l (3 -0 

l_jLJI bub ^)1.14. i g^aII abb ^^3 6^>A 500 4 ixMb aJ ^-auj ^jLaIaII liA 2)1 ^jia^/ibi] ^l_j 

jjc. SJpb ^ ^ill C 4-bll a^bba Axj L_bll Jl jA*A ^ blbl C5^ 1 

AjIaj Me. Jbub^l L_y*p 4-il L>° ^b (_^l A.A nil ojjbbl ^jl C‘ iaIc. bli .AajS 

VA.Anll d^jL^JI ^jbuiAll ^A^)A 1 1 ^aJI ^ja ;A.jxlll 

V(JjVl bl^jbikj_)Jj3t.‘l cilia c.^ lUo bj (Jxiioj Cllj£ bLa IbbiLa Clli£ bl 


sj *^jb i -i^ ^a A£jbl cibjojL^Jl ^ja (Jj^^a 1^5^- 4-iliall (2 

(Jl^j 4500 (jb-4 cibxaLajl d^a cii ^ c^jbb .75 ^jbjLA ^_fll^pilj 350 -b^j 

c. Uxibk (JS ^.Ic- (Jl^j 4 j A. nib ^-ia(Jbj 375 A^^)bJl c qI^Ti .(Jb^) 8625 ^2fAj 

^jfQ^ ^) LaJlic. (.. U^ibk 1000 *^-^b A_nlla AS^)iJl ^jJaj b^b- ci^ AjI^ 3 be. ^3^^^ L 5 ^ C-U^A 

L^l C5^ cji^bV CiLnlbll jl CJ^'J^! C 5 ^ 100 (>« cJ^V Jfbili Ajl^j (jjJp^ill 

^3 (Jj-aj ^iuVl ^-l ^bl^ ^3 Al^ jjJa^-bi CiLnlbli 2)1 A-ui3bA Cil£^)ji gll.x^ol -bij 

.^Jbll ^-bll AjIAJ 

.2)bA^bll 2) bx a!1 <£^ua 11 ^bjl &1 £KaH ^al-lkllujb ^1 
Order quantity ^^Ikll j Reorder point'CJaij ^j' o ^(^ 

^jb^A.i L_iLLall A4 a£ ^j-alSjb ^a jp c_a ^juj l. ill-all aJo^j ^3 "^b^ 100 l)^ lAJJl^j ^.VIaII 
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j)Tuxi\l ^Ia^)! -LajuJ jllA ^ic.i LAJ^joj L_lilall A-1 a£ j L_llia]| A_LaAJ jA A_li£jl (J}\ .100 


•U^' 


Jisll 


(JS jA gCJJAu) ^_£a11 (J^aII ^)(AAa jC. J Tnll JjUa Aj^£^a]1 ^JOJ^U ^AJaMI AjoDoJ JJA ^JJAa (3 

^.aJ^xI !j iS^y lj-JI ^a^ CaV^*-<* ^jjaaL ^jjAaII ^13 aa! .2004 4aja11 ^>**^11 ^LasI jA ^ja2 

(_£^)X.i.s^\ 1 jlUl^ll j^J £A 1 ^aII ^A- 1 ^ CllV^-o jlj ,vi*ix j 4 aI Ia£ # ^ja5 (J^.a1] A, I^aaII 


:l5 JIa1I Jja^JI a*/v\L jjaaII CaI^jaaj # Caja^JI (JIa'i^V 1 l^J ^.aJox'Ij 


^Aill (JAXA 



A^vt 

JXjAV' 

Jbjlb 2003 


10% 

2% 

6342213 

diljj'VI 

5% 

-4% 

1203231 

jjlA^Jl CaIa jiiA 

6% 

-2% 

4367342 

<j ji.i 

8% 

-1% 

3543532 

A-JalA^)]l CaIajIiIa 

15% 

4% 

4342132 

L-lUJl 


500 .2004 ^IxAl ^4^ (_£a!I (J^^JI ^jjaaL ^ qISI^aII ^Ia^ajaIa 

•^JIaII Aa.ji ^ 

.2004 ^-*-5 ^SjaaII (2^.a11 ^ jSjaa -LajA j^a] 95% uj^ (I 

®A0 5% j* j^' 2004 y ^4^' J=>-2' jj5j ji y c-K 3 j^i *- . (s-i 

V^L 2 l ^l*Jl jc. A_k. 


S^)IaI j qKTi # AA^)xil (Jljj 400 LlA jJ ^)^.jJ 4A^)C. 100 4a«^ Ca^IxA] AiLlAall (jAii (4 

Aa5 ^)^.Ia AaIaj-^ 3 tL_Aj| _Q iJo l'l^ <C.^llA l—Lj^l x^a^. AA^)xll (JUj 100 

jAiili A^J 1 a) t j)\x^o) jl jl 5% d^j ^-4A jAiil! jA aJ^ 45 (J^l # Ai^)xJl 

(JaIIj A^ jA J)~v"sA fAlIll (._ajjJal! l _jAaJ^xj AaIc. jli fi^)C.Ludll LAJ^jxJl AAC. jA ^)j£i CaI 

C’n^A jAiill Ig.lvfn jl j^Aj <^a5I CaI A Ac. AA^. .(JU; 750 £^aaj gjc.La Aijc. .wjV 

.oAkd j-^^k ^ jLudA (J£l qI£1^.a\1 500 J 
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3^ 31 aIjLJI 3* . JLJI 3* \. 3 t.\ix> ^.w'iui'i Jjliall ^Ic. ciiY^2L<2l 21^. I (5 

(jl j^Sj Igil La£ .(JUk^ll 3 * 20 % j 2 h* 80% cJ^A 4-^1 ^ ^ 2 >* 

3 * 40% 3 ^j (JL<Jl 3 * I^U^Ia cj^A ^Luiill 3 * 70% 

£JJJ g.Luiill A, jJ-iat j ^ill ^IaaM (jl ^j^Sj A 2 jLuJI 3 * Ljajl .c 2 ll 2 (jj)\a.q j l^J^±Lal_ 2 j 

5 jjjj '-^j' £fy Jk-j^ kli L*k? Jk; 3 LSjk*-* l - i 'j i kj Jk) 20 -^jk yr^k tUJ 2 

C5^) 10 (J^ (^g-jaxj aJ^jujIaII (jl l‘* \ a \ c > 121) .(JI3 2 kJil^ajlj cJ^y 10 -lajujjiLij 

(.Jji* 200 &j^j C 5 ^) (^jJI) -ia^jla j^ia (JLal^yi A*jA V j 1 * 15 


a^. j)^-^.^ 3- 0 ^jl_uiL<i]l jblkj 31 Jbu M jjA^I 2 )-° M 2) -0 aALui-o ^a (6 

1212 A.^i^x^i Lg-la Al<u^-<i CjUU.1 ^j^I 2k 0 cJ^ AJlml 6 ^c- a_i1c. ^-^laj 3AI- u,j 2- <i 

J,^j ^2^. Iji£a j ^JUill JI>J1 cJ^2u Aj12 a,^. i^kx^o AjUL ^(Jlj^aJI ^Ic. 2 ^LolL<i]| kjl^l 

^jLujIaII J j Ajaaau^all AjL^VI (JIj^joj (J^l a211211 AjL^VI 2)' lA 3 ^ .2)jU^" (Jlj^uJ L5^\ 
y $\y>^ 16 2)1^ I2lj (Jl^^Vl ^uiij AjjI^aIuc. A2j^)laj Aju^jVI diLA^VI j 

^jj)j\x>ll 

.3 jjL1 I 3^1 (^LolLj 500 3a^ Cy* 2)A4 jai ~^l aau2 .wjl (I 

3 * 3 I 3 .J^ ^'* 1 )^0 AjjI^jJuC. A 2 j^)iaJ (JIjA 3 Cy* ,J )*22 A.^AjL^-VI dlllS 121 ^L_J 

2 )A^^ (3^^^ 500 Cjy 2)^ 2 )^^^^^ ajju2 ,.w jl (JLo2 ^.VI ^piLuj aju^VI ‘-^AjL^V^ 

'[^JjJiLqW 

3® aau2 j ls^" M ^jj)j\^l' ^j^j-uj 3° ,f A2jl julxi 

• UJA^' 2)J^JA UA^' 500 0# 


j (C) j (B) j (A) 4 ^ J£ ^aJi^I 10 2>^ 2)j^A jln^-j (7 

;A-Jl2ll A2j^)ia]lj A.\ua>V1 AjL^.Ij fi^L<ill L_1C. jyxius ^yc> L—lllia ^ala t A,"\.)"\.x^ _laSa 1^-1^ 0J1 ^.Ij (D) 

.(D) j (C) Vjj (B) j (A) UA^^V' J^' H 4-1^ (Vji 

AjUVI jH^.1 H 4-^.j I2la 3AA-V^ 2) -0 ^•^■Ij ^j122j ^^^.1 S^o Ai^xll (Lplj 


; J121I J£22l jl^i .(D) J (B) jl^l Vjj (C) ji (A) 
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H (A) 



H (A & B) 



T (C & D) 



T (B) 


H (C) 


T (D) 


4_jk.^M (JjiLoiI ( _ s ^C- (jj^J (jij t’a-lkj ka2k AjIc- (JIjjjoj (_J£ jjl (j^a ( _ s k (I) 

200 '^w^ L_2LLa]| I2& 2'■ a " w ' al£l^Al aVi,.'!j 4k 4 JO k 0 5 ^k 

: JU3I Jj^aJl Ik ^ S^.k i ckkktfl ji Uk 


10 

9 

8 

7 

6 

5 

4 

3 

2 

1 

JI>JI 

D 

B 

D 

c 

D 

B 

c 

A 

A 

B 

4 •*. w . kt 4_ik^n 


_4Jik IQ k 0 6 <_g-k 4 ^ ^ ■.-.II 4jk^l (^^k- ^kkl (jk 121 (3^ ojia jJ ^i-j^ 


;GPSS ^Aakuib ^jttjl Jt> 4 l Ja, 

Jtj^t 

jka jjSjjj gLlLajl Jj 2)^^ 2>° k A^l ^1 (_kaj 

^1 ^llkjj a >.-> 2>kill 2>° lJjVI ^(4_L^aj'k ^ jk j (_kk J) (jkill L-L^joJ) 

ik® (J^ i_5^j ^Iklj ajjk J 2>°J ij) 1$ Q^-k A^.1 J ^)Ja3 Jjjjj 

4 a - —.jl ^3 1 ^^>^4 lg-4-3 ^ ^ ^ i i2l!kl i _.' Q . K k°J k jlasl 


j^Jlkl J J-AaJI i # n,^ 4 al"'4 ^ 4ksjl 4 aV^ ^ 


4 i <a. oil £-jj 





390 + 60 

130 + 30 

^jkjLa 4_la^i 

45 + 12 

30 + 7 

< _lauJl 

3 

6 

kkC- 
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18 + 4 

12 + 2 


35 + 10 

20 + 5 

*qu^o^)]| (_lauJl 


(jl L-bollixi ^-lla C. '^U/IJ C^lLiA (jl£ lil VI fiLlL<Jl ^Jl L_L^joijV A_uLuJl 

,l$J A-^-ULa ^>ia^]l J* (jlS lil Vj 4-l^J^V ^l^Jl ^>^-1' (j-Q 

'+\ IViU ^.IjiVI -l^.jlj Jl^.1 j ^^ijail ^LlIaII ^aliaJ (J-oC- 
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:GPSS J* 


^]| (Jx^oj . 1^.1 J L_LujL^a j ^jLjaill c__a3^l Clll^jLaiA 3 Cy* (j J)x>>s~x Alii 

aAjuj jl^Ij l)j -be- .‘bJ-j 90 LiujI A£.^^a cJ^-^j ‘bA^b 

^4^)3 ^laluj 215 j\ (J^.a11 ^pbtJ (j^3^ (jb aAjoj 21 j ^a-lC- A_1U> L5 ^J AAja 20 O -0 (j^^dl ba 

^Ull (JjA^Jl Uxi^k ^^joLlil ^)j£l jl^boiA ^Jl A-^JJ .55 ^aJ 0.55 (3-dl^kb bjuJ 


^LuiaII ^5 6 j j)^sl a\I cIjI^. ^ll ^jic. 

^jLuiaII 23j)bil' Cy*J) 

^)Lo1a]| J d«vl 

^LuiaI! 

3 + 1 

120 + 60 

0.75 

1 

4 + 1 

^ 150 + 30 

0.55 

2 

5 + 1 

^ 120 + 45 

0.82 

3 


Aj^IjI ^ uxi^x ^j^jLLa ^5 ^j)Vnjj L—bajL^Jl A_Lak 2 ^ >‘i ) £y* 2 UC- 

521C. ^'b ) 215 J AjJai^-xJl £jLja2l (J^IX.) Aj L_JL^. Jj L_LujL^a] 1 A_La5J 2UC. 

Aj^jj ^jll jll 21.5C. ^Ic. 21 aJxJ jjJj (J^l A^ujI^aII (3^,3 • 0.25 Jbu^b CIiIa^. j \\ ^ja 2±1 

# ^pbuj AAjuJI (jjjjll pAjoi^Jt £521 £.l£J_l| 21 *J /fi 21 ^.j (J^] (ji jJ 3 j I^jI^ajj 

^jjMlI ^jjb^li 2121C. Joxxi^Ja 2L^.jI j dllc-Loj 3 (_)-a*-^ ^2l^.lj ^ ^AjaI &21a] ^alia_l]| I.5A ^£L^. 
C^jj5 ^jaIaII jibjU ^alia-lllj dj j^a'I O -0 ^) (J.(J^bjj ^)5jJ ^aJlxl (JJ.5J (J^-aII j^plc- 

(J^.a' 1 L_L^.b-a fi^)5(jl V^k 1 ^£2l]l (JxoVI (J^bbl 5.1C- ^Abi L-LaI^aIIJ (J^LaJl A_Jlx5 ^AIa 

?UjO L$' LS^ 
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;GPSS u jttjt Jtjgjt <> 

LaK /o:La.j7V(lO,4) £?jj4' £44 Li?*-" ^4 ls^ L_ilkll (jjixJl £A?U 

AA*J Aj^all 4_ulla ^ ' (_W L_L^l_i-a (jlj aA^j 30 ^JC. Anil |AA (j«a 

AAllia (_^l _AjjLaiLa 4c-jjx ^IaI 10 J 6 Li?? AaIxsj Bjy3 ^ (J-vall (J- 1 - 3 - 1 <_g^lJ 0 A^.j 100 

,-4i!i l^J Ujj^-" -^V 

jjj-- 41 ^3 ClllAa.AAC- j aA 4 _LajJl dll*AAa]l ; 4 ajI^ 4 ix]I Ljl^ULLall Ai.jl 
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:GPSS ^jUjt cfejt J* 

;g^LuJl JIjajJI 

(J ^ Lo 2>*0 .1^.1 j ^j^J-Aa ^J (j-l<o±-^. ^ (J-oxJ AjU^)juJI *La.w\l ^3tJ-ax> 

4c. ^uj j j jSbjll (^JiS L_k aa^.1 ( ^ 5 c.aj jl^. 1 . 2.5 ± 1.5 ^33^ 4l 

^)l'i4 \ .^^1 cJ^ -^-jj (Jj-aj ^ 'K'iui^ll 2)-° 4-o*^11 

.4.5 ±1.5 j^Jj 3.5 ±1.5 (^jj^ -i^V jjjjll 4^^ .41*^3 *^^3 

2^311 2pW.3^ j aa^. 1 a* l£ <JL*i ^?-j'j ojij 1000 5-4^) ,Ji*- f^-^' ur^ 

^j^jt-UI (J^jja J&J ’'•‘'^ (j' 0 l!^ ^ 


: GPSS ,>t^W & j£ 

:JjSn Jtj^t 

5:00 ^c-LaJi j '*^'.*9:00 Lij^-oxill ^LiSJ 42)^1^—^ 5 (.J-o <— 

4±ojl Jjx-^C 5;00 ‘^ c - jl (J^3 (Jj-aj (j^_) ^>^.1 4-o.lk (J-a*Jlj 2)^J 4l^)j^aC- 

^joj! i^j 2p^j>^ 4i^^ij 4ii3Ji \ -Luaj jIaj ^-3 £±3^ ±pW3^ l) 

.AiLiiL 4.5 AuojjIaj 

(JIa. ^ij j^JJa ^jL^IllVI IjJ (Jj-aJ (_£> JjL^J # 4j (j-ol.4 4 ] ^_fll^)j^a (J£ 

j^jUa ^1 4jl£J ^ (J^O . jLujJI ^jl^Aall J'^Aal ^£jLujJ 

U±ioj a^)^jl_La 2)-° ^)x.^aM ^j^jLLa (JU. ^)x-o^Vl ^j^jUallj 3^'jj a^^jLLa (3^)JJ 

(3^^ cl) -0 

. A-oJiiJlj 3^3^^ LilL^- ^3 a 3 ^ 131 j c^jLujJl 

^Lil]| AJ^)j ^J^- 3 J (1 pW3^ 45^ ^39^)j-^a]| 6j )\jj 

C_fll^x-a 2 jl 1 4aljJaj 5JU. LJL^. ^aliaJ olSl^-gJ ^1 13a l^J aC-JJ 

?c^ijljj-a^j ( ^JbL<a 30 ^^sLiJal 
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: GPSS ftJiiyiW < jte ui»i 

Jl j**3l 

All 2 1$j ajj 141I ^ r -diVl 3 I-^-a Ac.j-a^>.21 idiVVl '—Ac j•'^ * 5 aj 

^a Iff ^A tllVVl ^Laa. J eAal J All J l^J A . ,.2 A'lj dlVI 3 1$-J AjuI^}]Ij d)VI 4 1$-J Ajlljllj 

J l^J (J^j-aj Aiajlj *_L^a21 ' g »j' - -^"' 2^)21 l ajlia ^jll (_Jj-aj S-lal^l Ac^aa-al! 

2 jVl > 2^21 ^y* * iAla^ll t^4^jl 3 Cy* a\.. 2^11 a-illla ^11 ^a^-L^j 0.25 ■ -' 2 ^ ± ^j 2 

jj^j <221431 ^j4l i_ijUajll j* 50% uj^a ^1411 ^jjll cj^j ‘-a ijUajll ,j^ 30% uj^ 

J] ^^ill ^j 2I (j^j Ia jl^jV fig-* 4 J) ^224 JjVl ^j2I ^ t_ijliajJl .<_ajUajll qa 20% 

Ar, j^-n. ^ Aic. ^JJ jj' <■. '•> j A ^ ^ (_J£j l& jla_lV 5 <_s4l 221411 ^^jill 2>°J lA jla.iV 3 

: L5 il4ll 2j.i2l ^a La£ Cy*^ L .'v.j'v.j ^VVl j-a a 3 ,<» ^ 


^^)Loull L} -0 ) ^^jjI^aII a^.ja\a 

Aiaiijll 

3,1,2,5 

1 

4,1,3 

2 

2,5,1,4,3 

3 


: JU31 Jja^l 


AjjLula dllxjjjj LgJ dlVVl Ac- 


^A^_A 


, a_a^_a JS1 A-aji^JI a_1a^I 


(jLuoll L)>a^ a^LJIj ^1,^,a\\ A-aji^JI a_1a^I 


(0.50±0.10), (0.60 ±0.05), (0.85 ±0.15), (0.50 ±0.20) 

1 

(l. 10 ± 0.20), (0.80 ±0.15), (0.75 ±0.25) 

2 

(1.20 ±0.15), (0.25 ±0.05), (0.70 ±0.15), (0.90 ±0.20), (l.OO ±0.10) 

3 


j! c. (Ja*JIj ^j)Vuai ^!i]| AJVI cJli-uAjl aJU. Ia^jj. 2 ^)iajjj A^.j)A^kA (J^] A,L.rol^]| 2_kjUa^ll 

# V jl (Ja^o‘1 LS^ ^ 3^A_JjJasVl J 

^kllill AiAj! _Lxuj jllA j CllLc-LuJ 8 ^A ^jj]| jl ^ic> U*oa\1 La365 

# A£- j)a^.a ^j^jUa (JS A-JLl3j (J^ia -L^juj^Ia C5 ^ 
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: GPSS ui»i 

^jj )^) fX. 11a] 1 # L<a^ 1.25 ^-uj! £JjjJ l^-l (Jj)x*o^ A_L<a^lj g.lj.La 2 j> *° 1 

^jlaLlj AJ^Juulxi Ad-a^)Vl .A^Jj (Ja**Vi LS^ (3^21 /o..wlj £J^)ij ^1 l.xig ,\a ^j-a 

1.5 J 0.5 ^jLjolLc AJ A-IiLoj £}*3 # l^J^x-aj A-J^jl ^ Uxi^. .1^.1 j ^)^jl_La ^2 

i La-a Igjlc. ^j3Lo*j Ixi^j'iK diVI (jls s.Llia]| ^^2 aJia.1 J A_ndj J a!\_^ .Lojj 

^Ic. S«laJ J (JS (J-axj £j^}ili]| CjVI ^.IIiaII ^2 (jungual Jlic. .db-aill ^Jl l.g.xj^aj 

Ijj 2 l.g.lac. ^-LSj dVVI ^au (jli Adlj A. nd Jjx^ojj A.mxxi Lf lc. ci-ac- (Jla. t A.nqxxi 

> QC.l.xXn ^ jVI A n dll ^ddll ^aj>]l j dlx«oj ^^lll A. n dill ^c. (J^*J1 1 Aijj 

^Uaill ^2 (^^dJl dllajuj^La ^lc.1 j (J 2 I ^)^2j LijJ 90 frlixall ^Ua \\ al^la-xG ^£^}a.l 

dlVl J A_dajVl A_Jlx2 jS* tilllSj 
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:GPSS plJilyAj Jl > 4 ) J* 

_jla3 j g.1 nail Aa.jJ ^^}3J ^^1 (j-a (jjC- £_gjljaJI A^l Jl (_Jj-oj 

^1 ^llajj ^>^41 SJJ j i.^» jjAjalll (ja (JjVI ^ ^ jLk J (_Ji.lj (jLalll l_Li_ial]) 

O'* l£ (_gJI ^V'Vlj ^>^4' OJAJ^ (^iliill ^^41J L 'au--»^)l' (j«®J ij- W.^* 1 *' 1 ' 1 ' -^1J Jjjjj 

A a - ^3 ' l^-ils ^ t_i2likl m;. .<_i;^jll (jaj Ia jJaa] 

: J\^\ (_j i # 4 al"' 4 . ^ 4 _La jl 4 _a]li_a 


4 i <a. oil £-jj 




390 + 60 

130 + 30 


45 + 12 

30 + 7 

< _ lauJt (3^^) 

3 

6 

4_^ilL<i]l 

18 + 4 

12 + 2 

(Xc-LuJ^£J^)£l]l (3^^) 

35 + 10 

20 + 5 

*QU^o^)]| qa (_ lauJl 


^jLaill (jl La£ .' £ **■' 1 i llll 'i‘ l ^llLa l_a'- j tdliA (jl£ 131 V] 4 ''-41 (J^Ia ^Jl l_±i_iaij'^ 4 no. 41 

_l^J 4_^.lla j L>° (_1^ (jl£ '->] Vj t.. ( ->>^4l <ja 

.4 lajll «.Ia^M ^jji±l\!La A^jlj A^lj V" ^jJa 4 oAal 4 nail ^»UaJ (_JaC- 
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:GPSS J* 


^]| (Jx^oj . 1^.1 j L_LujL^a j £jLja 2 l C__a3^l CIjI^jLlxla 3 Cy* jj£lJ ^)JXx^a Alii 

(j-a aAjuj jl^Ij l) y ^j .^ic. 90 ^* >it< jy*4 Lpul ^'^jy* Cyy L® a-Ia^^a 

^laluj 213 jl (J^.a 11 ^jjAJtJ Ul^ 21 J ^a-lC- AjU> ^3j AAjuj 20 CJ -0 (jj£ii A_a 

l^lllill (JjA^Jl Uxi^k ^^joLlil ^)j£l jl^LaiA ^Jl A-^JJ «3§ ^aJ 0.55 (J^^W *^ XJ * 


J_ju1a]I ^3 Di^kl_A]l Clll.1^.^ll ^JiC. 

^jLuiaII ^j)x*nll iy*J) 

^)Loia]| JUSa.I 

^LjoiaI! 

3 + 1 

120 + 60 

0.75 

1 

4 + 1 

MS 150 + 30 

0.55 

2 

5 + 1 

^ 120 + 45 

0.82 

3 


Aj^ljl ^ Uxi^k ^)^jl_La ^3 ^))Vnjj L-LaI^aII A_Lak2 ^ >^) (J^j)x*iMl (j-a c-l^J-lVI 2UC- 

321C- ) 213 J AjJai^-xJl £jLja2l l( jJa*J Aj L_21^. jJ L_LujL^a] 1 A_La3J -lie. 

Aj^jj ^jll Cljl^a.jll 2121C- ^Ic. 21 aJxJ A_AjojL^-a]| (j'O • 0.25 CIjIa^. j \\ 2il 

# ^liuj aAjuJI (jjjjll c^l^L p2,A*i^.'l ^321 2i*j .®«^j ci^ 3 ^ j I^-iI^ja 

■^ axxl ^p ,Q 2l^.jl j CjIc-Luj 8 (_)a*JI ^a y C' \ \ 2l^.lj ^ &21 a] ^aUa_l]| I.3A ^£L^. 

4 ^jj£^juiLill 2 pW 3 ^ ^L^a-Jlj dl j)^>a 11 (Jj 21 ^. .(J^j^i ^)3 y ^a 2 l*J jujJ (JJ*^ (J^aII j^plc- 

(J^.a' 1 L_L^.l_x-a fi^)32)1 ( ». ^>) Ls '^ (J5-&VI (J^ljaill 321C- ^ALg L-LaL^a]! J (J^LaJl A-Jlx3 j^.^AIa 

?UjO L$' L5^ 
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;GPSS u jttjt Jtjgjt <> 

cj-^Aj LaK /oA^.j7v(io,4) £3jj4' j^ 1 ^4 <■ . (jjixJl £ull ^ 

AA*J Aj^all 4_nlla L—l^L-a (jlj aA^j 30 A)C. Anil |AA jj- 0 

A.jl\J-a (_^l .AjjLaiLa A£.jj-a ^Lij 10 J 6 AaIxsj Bjj 3 (Jj-all j^aIIJ aA^.j 100 

,4isj l$J (jjjp-xi AaJV 

j. jA. Jl ^3 dllAi.AAC- j aA^SAa]| AaxijJI dll*AAa]l ;4 ajI^A*J| djI^JxAall Ai.jl 
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:GPSS J* 

^Wjll (Jjj-a^51 (j^ La ^j-<i^3 * J-IaJJ^U .1^.1 j ^j^J-la ^J ±)-l<a±-^. (J-ax4 ^-*^>^1 *La.w\l ^a.J-axi 
A£-^)xjjj j jibjll (Jj3 lJj j^t-a .^^1 ^Cr AJ ^jj>a^L^Jl Jl^.1 . 2.5 ± 1.5 aJ 

^jUik-j ^)fLj .^^1 (J-^ l£ -^-Jj (Jj-aJ (j^J^Il * J& •W'Uai^H AiiA^ 2)-° A-o^aJl ^3 

.4.5 ±1.5 j^lj 3.5 ±1.5 &jy * 1 ^*V jjjjll 

2^311 J aa^. 1 c> l£ <JL*i -1 ?-j'j jjjj 1000 4-«^ 5-4^) (jja. fUaill 

l]^ 3 '•' 4-/ i_J£ 4 I-i. -'1^ ^ <. ** \ 
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cjVL<u^.vi j 

aa^. 1 j ajaI^jI a^^*q j i lS^ (jli-ic. •cJullj 

J^*"UJ C^HaII 4_X_XiL^. ;^jJjU]| — AAll Juc- ,^\ < q 

JikJi ci-^ 3 (2 

AJC. ^^jjjal^Jl ^ J (_£2liA ^^ 4 jL-Llllj 

cilLJl Ajl^L^. ;> 5Lill — (_5 J “‘ a ^ __)2l 

^L-oa.VI Jjjjll jjjla (3 

(_£JJ jti.\'r- .laL# (jlile. . Jl > Ojtl" 

http://www.abarry.net/or/or221 bookl .pdf ^ ^j^V' ^ : j4>U]| 

4) Discrete-Event System Simulation, Second Ed. 

By: Jerry Banks, John S. Carson, II and Barry L. Nelson. 
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5) Simulation Modelling and Analysis, Second Ed. 

By: Avrill M. Law and W. David Kelton. 

Published by: McGraw-Hill, 1991 

6) Simulation with Arena. 

By: W. David Kelton, Randall P. Sadowski and Deborah A. Sadowski. 
Published by: McGraw-Hill, 1998 

7) Applied Management Science, Modelling, Spreadsheet Analysis, 
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By: John A. Lawrence, Jr. and Barry A. Pasternack. 

Published by: Wiley 2002. 
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